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ABSTRACT 

In seeking a manageable way to deal with variations for 

a large range of body sizes, it is a common practice for 

designers to construct drafting board manikins, three- 

dimensional forms or computer simulations as human analogues. 

Often these analogues are based upon 5th, 50th or 95th per- 

centile values.  Limitations of this approach are discussed 

in this paper which demonstrate fallacies underlying the 

assumption that (1) the proportionality of various sized 

individuals is the same and (2) that percentiles for body 

dimensions are additive. 

Focusing on the 5th and 95th percentile body forms where 

deviations in size and proportionality are most severe, the 

report recommends an improved approach to portray the body 

size of these segments of the population in design problems. 

A statistical analysis is made of the tails of the height- 

weight distribution to demonstrate the usefulness of sub- 

groups or regression values.  It is suggested that, for many 

design purposes, subgroup or regression values be used which 

would maintain statistical integrity in simulations and, at 

the same time, portray the ends of the distribution more 

accurately than is presently done. 
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STATISTICAL CONCEPTS IN DESIGN 

Considerable emphasis is placed today on the design of 

equipment and work stations to accommodate their ultimate users 

and on considering the functional man as an integrated component 

in the system design.  Despite this focus, problems of how best 

to design the variations in body size are far from solved. 

Among the many design aids used in the development of 

clothing, personal protective equipment and work stations are 

various forms of human analogues.  These analogues may range 

from simple two-dimensional templets to elaborate three- 

dimensional anthropometric dummies and will have in common 

only that they were developed to characterize in some fashion 

the size and shape of a specific design population. 

Engineering design manikins have been widely used in the 

field of aviation.  As early as 192 6, Mr. Hugh Lippman con- 

structed a profile scale manikin which was used as the speci- 

fication of human body size in military aircraft cockpit design. 

Captain H. G. Armstrong soon thereafter assembled data on the 

size of aviation cadets to demonstrate that the current recruit- 

ing standards were permitting acceptance of individuals who were 

over-large for the aircraft then in use.  Armstrong recommended 

that fighter pilots be limited to 70 inches in stature and 180 

pounds in weight to gain maximum performance from fighter 

aircraft.  For a period prior to World War II, the fighter 

pilot's stature was restricted to 68 inches (Randall, et al., 

1946). 



With the heavy demands for aircrew in World War II, the 

size requirements were lifted in complete disregard for body 

size criteria which had been used in the design of the aircraft 

then in service.  The staggering problems that resulted and the 

work accomplished in their solution by Army Air Force anthro- 

pologists have been fully documented by Randall, et al. (1946). 

Part of this work involved the development of jointed drafting 

board profile manikins constructed to l/30th scale (Randall, 

1943). 

The Army aviator population was represented in three sizes 

known as types A, B and C, to attempt a functional coverage of 

the variations in body size.  Type A was approximately an aver- 

age size individual, type B a small individual, and type C a 

large individual.  The average stature and weight of each of 

the three body size types are shown in Table 1. 

TABLE 1 

Stature and Weight Design Values of 
Army Air Force Manikins 

Body Type    Stature Weight 

A 175.3 cm (69.0 in) 154.3 lbs 

B 166.5 cm (65.5 in) 140.3 lbs 

C       186.3 cm (73.5 in)   171.7 lbs 

It was believed that cockpits and other crew stations designed 

to adequately accommodate this range of stature and weight would 

accommodate about 90 percent of the aircrews then flying. 



The design values used are plotted on a stature-weight 

bivariate table (Figure 1) for fliers of that era (Randall, 

et al., 1946, p. 273).  Subsamples were selected by dividing 

the range of body stature into equal thirds and then com- 

puting the arithmetic mean for each dimension for the small 

and large subsets.  These mean values become the manikin design 

values for body types B and C.  The mean values for the total 

sample were then used as the manikin design values for body 

type A.  The two-dimensional drafting board manikins were later 

supplemented with full scale three-dimensional forms which 

could be used as test devices in the mock-up stage of the 

design to test the crew/work station accommodations. 

FIGURE 1. 

Correlation of Weight With Stature 
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Drafting board manikins and, to a lesser degree, the full 

scale body forms have proved to be very useful engineering aids 

and are in widespread use today.  Nevertheless, certain funda- 

mental questions relating to how effectively these design 

guides characterize the size variance of the design population 

remain unresolved.  It is common to find that a family of 

drafting manikins is developed for a particular design problem 

to represent, for example, the 5th, 50th, and 95th percentile 

body sizes.  The wide use of this type of approach warrants an 

examination of exactly what these manikins portray in terms of 

body size variance in the population. 

A commonly held concept in design revolves about designing 

for the "average man."  The average (arithmetic mean, median 

or mode) can be computed for any dimension measured and, if 

the sampling is adequate, is an estimate of central tendency 

for that variable for the population.  When the average is 

used in conjunction with some measure of variability, such as 

the standard deviation, it becomes a useful descriptive tool 

to specify population parameters.  Because the average is a 

measure of the location of central tendency, it appears logical 

to assume that it must serve some important role in that design. 

The use of the average, despite its value as a design datum, 

can lead to grave consequences.  If, for example, the average 

value of stature is used as the design criterion for clearance 

of a doorway, it would soon be apparent that approximately half 

the potential users would not be properly accommodated.  Those 



individuals having stature greater than average would not have 

sufficient clearance to clear the door lintel without stooping. 

It also appears to be commonly assumed that an average- 

sized individual will be essentially average in all dimensions. 

This is a rather common extension of the idea that body pro- 

portions are more or less constant, that a small individual is 

a miniature version of an average sized individual and the 

larger sized person an expanded version of an average sized 

individual. 

In a study of the concept of the average man, Churchill 

and Daniels (Daniels, 1952) tested the assumption of what 

measurement values constitute the average man using ten dimen- 

sions useful in clothing design.  The average was defined for 

purposes of the study as any value which fell within the limits 

of the mean + 0.3 of a standard deviation rounded to the nearest 

whole centimeter.  This would mean that approximately 23 to 30 

percent of the population would be included as average for any 

one dimension.  Churchill and Daniels found that of the 4063 

subjects in the study sample* 1055 were classified, within the 

limits of their definition, as being of average stature.  In the 

next step, the average range of each of the nine additional 

selected measures were added with the following results: 

* Data from Hertzberg, et al., 1954 



No. Percent 
Included of Sample 

1055 25.97 
302 7.43 
143 3.52 
73 1.80 
28 0.69 
12 0.30 
6 0.15 
3 0.07 
2 0.05 
0   

TABLE 2 

The Average Man 

Range 
Variable        Defining Average (cm) 

Stature 173.95 - 177.95 
Chest Circ 96.95 - 100.95 
Sleeve Length 83.95 -  86.95 
Crotch Height 81.95 -  84.95 
Vert Torso Circ 162.95 - 166.95 
Hip Circ (S) 103.95 - 108.95 
Neck Circ 36.95 -  38.95 
Waist Circ 78.95 -  83.95 
Thigh Circ 54.95 -  57.95 
Crotch Length 69.95 -  72.95 

Thus, of the 1055 men of "average" stature, only 302 were also 

of average chest circumference and so forth.  The investigators 

concluded that the "average man" can be "a misleading and illu- 

sory concept as a basis for design criteria" and suggested that 

the range of variability in body dimensions is more valid than 

an "average" value in design solutions (Daniels, 1952, p. 4). 

The more sophisticated designer will look beyond the "average' 

and think in terms of a design concept which incorporates the 

tails of the distribution of values as well.  Ideally, a designer 

should cover the entire range of variation in a population but in 

practice this can seldom be achieved successfully.  A few indi- 

viduals on either end of the normal curve often require so many 

additional sizes and/or range of adjustability in a given item thai 

their inclusion is impractical or uneconomical.  In general terms, 

it is almost impossible to design for more than 90 - 95 percent 

of the population without compromising the effectiveness of an 

item of clothing, personal protective equipment, or workplace layot 



To illustrate the problem, one might, for example, examine 

the range of variability for a single dimension to demonstrate 

the variability associated with various segments of the popula- 

tion distribution.  Using the dimension of stature (USAF 1967 

anthropometric data), we find the variability in the central 

half of the distribution between the 25th and 75th percentiles 

to be approximately 8.4 cm; the range of variability for the 

central 90 percent is  ^20.4 cm; and the total range of variabil- 

ity, shortest to tallest, is ^35.5 cm.  The increase in variance 

is not linear with the distribution of subjects as is demonstrated 

in the following figures (2 and 3) for the dimensions of stature 

and weight. 
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WEIGHT    VARIABILITY   BY   PERCENTILE   GROUPS 
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The x axis here denotes the percentage of the population about 

the mean value; for example, 10 percent signifies the individ- 

uals who fall in the distribution between the 4 5th and 55th 

percentiles, 20 percent the individuals between the 4 0th 

and 60th percentiles, etc.  The y axis denotes the variability 

in centimeters or kilograms of measured stature or weight, 

respectively, for the specified groups.  It is apparent from 

this line graph that the increase in variance is relatively 

constant in the middle of the distribution but increases very 



rapidly toward the tails of the distribution. The dotted line 

on the graph represents the variance that would be anticipated 

based upon the central third of the distribution values. This 

line graph is quite characteristic of the variance that can be 

expected in other human body measurements. 

As a consequence of this non-linearity, it is general 

practice to seek a design solution only for that part of the 

population which constitutes the central 90 to 95 percent of 

the total and largely disregard the extreme values in the dis- 

tribution.  In fact, it is often found that when a design is 

successful for the design population, it will also accommodate 

a portion of the individuals who lie beyond the design limits 

although seldom, if ever, will such a solution accommodate all 

potential users without some custom fabrication or modification. 

While this concept of design limits is widely held and is, 

in some ways, extremely useful, it has acquired some unfortunate 

corollaries.  We find, for example, that the 5th and 95th per- 

centile values from the design population have become accepted 

as the only operating design values for accommodation of the 

population and the dimensional values have become formulated 

as the 5th or 95th percentile body form, head form, etc.  Designer 

have then worked to accommodate the size or shape variance in thes' 

forms with the rationale that by so doing they would also accommo- 

date in their design all the combinations of size and shape that 

fall within these limits. 

The limitations which apply to the "average man" are, if 

anything, intensified in dealing with the 5th and 95th percentile 



forms.  Not only are the percentile forms unrealized in nature, 

they are also statistically impossible.  The problem created by 

this approach is illustrated in Table 3.  To create this table, 

based on data from Clauser, et al., (1972), we divided the human 

body into fourteen vertical segments, and obtained the 95th per- 

centiles for each vertical distance.  Adding these values to- 

gether, we get a stature of 202.2 cm (79.6 in.), almost exactly a 

full foot (30 cm) greater than the 95th percentile for stature 

and some 19.2 cm larger than the tallest subject measured in 

the survey sample of 1905 women. 

TABLE 3 

95th Percentiles—WAF Height Segments 

cm 

Floor to lateral malleolus level 7.8 
Lateral malleolus level to ankle level 6.0 
Ankle level to tibiale level 34.4 
Tibiale level to gluteal furrow level 34.8 
Gluteal furrow level to crotch level 5.1 
Crotch level to buttock level 10.5 
Buttock level to trochanteric level 3.9 
Trochanteric level to abdominal 

extension level 13.6 
Abdominal extension level to 

waist level 9.7 
Waist level to bustpoint level 21.9 
Bustpoint level to acromial level 16.8 
Acromial level to suprasternale level 2.4 
Suprasternale level to cervicale level 9.4 
Cervicale level to vertex 25.1 

Total 202.2 

While Table 3 demonstrates only what occurs with linear 

measurement of the body, it is possible to speculate what the 

use of all 95th percentile breadths, depths and circumferences 

would mean in terms of body volume and the resulting weight. 

10 



This example raises questions as to how it is possible to 

have a 5th or 95th percentile anthropometric dummy.  The answer 

is that these forms are a mixture of percentile values, some 

specified and others let fall as they must, to permit the 

assembly of a three-dimensional form.  The results are often 

so strikingly unrealistic as to cause serious doubts as to their 

usefulness (Searle and Haslegrave, 1969, 1970).  What happens, 

of course, is that the designer, in attempting to hold as many 

of the dummy dimensions as possible to the 95th percentile values, 

ends up making some compromises.  For example, if the stature 

and sitting height (or torso length) are both held to the 95th 

percentile values, the leg lengths must of necessity be dispro- 

portionately short.  Nevertheless, such forms often become 

established as the 5th or 95th or some other percentile "standard" 

and are widely used whether or not they are particularly appro- 

priate for a specific design solution. 

Before proceeding further, we should attempt to determine 

exactly what the various simulations are meant to portray.  They 

are, first, design aids or graphic illustrations of numerical 

or statistical anthropometric data.  Their principal value lies 

in the translation of numbers or tabular data into representative 

shapes and forms.  This particular aspect is also their weakness 

in that once the data input is selected the form is fixed.  If 

there were a perfect correlation among body dimensions (r ^1.0), 

this would not be a problem because it would be possible to scale 

a single dimension throughout its range and thereby include every 

conceivable body size.  The statistical relationship among body 

1 i 



dimensions is, unfortunately, considerably less than perfect, 

as illustrated in Figure 4 by the distribution of correlation 

coefficients from the WAF 1968 anthropometric survey report 

(Clauser, et al., 1972, p. 247). 

FIGURE 4. 

DISTRIBUTION OF CORRELATION COEFFICIENTS* 

* This distribution includes a total of 7626 correlation 
coefficients. 

Secondly, while the average or 50th percentile depicts 

an optimum design size, the 5th and 95th percentile forms 

depict a worst possible combination of dimensional values, 

although neither of these body sizes can be fully realized in 

actual life nor in three-dimensional forms.  In the construction 

of design manikins, a number of assumptions are made.  One such 

12 



assumption is that the proportionality of the variously sized 

individuals (small to large) is essentially the same for all; 

a second is that small men are small overall and large men 

essentially large overall.  As can be demonstrated in the fol- 

lowing analysis, neither of these assumptions is wholly 

reliable, particularly as they pertain to the tails of the 

population. 

An analysis of selected variables for specific segments of 

the USAF 1967 and WAF 1968 samples was carried out.  In this 

exercise each sample was broken down by subjects on the basis of 

1) stature, and 2) stature and weight.  In the first breakout 

there were three subsets based on the subjects' statures:  those 

with statures below the 10th percentile ( the "shorts"); those 

with statures between the 10th and 90th percentiles (the 

"regulars"); and those with statures greater than the 90th per- 

centile (the "longs").  The cutoff value, the number in each 

subset, and its percentage of the total sample are shown below. 

SHORTS REGULARS LONGS 
U.S. Air Force Stature No. % Stature    No. % Stature No. % 

(cm) (cm) (cm) 
Males   1967 <169.4 234 9.7 169.4-185.4 1917 79.2 >185.4 269 11.1 
Females  1968 <154.3 177 9.3 154.3-169.9 1525 80.0 >169.9 204 10.7 

For each variable, the mean (X), standard deviation (SD), 

and coefficient of variation (V) for each subgroup were prepared, 

as well as the variable subset mean value expressed as a simple 

ratio of stature.  The ratios for selected variables are shown 

below in Table 4. 

13 



TABLE 4 

Subset Mean Values for Selected Variables 
as a Ratio of Stature 

Suprasternale Ht 
Buttock Height 
Crotch Height 
Sitting Height 
Midshoulder Ht/Sit 
Acromiale-Radiale Lgth  18.5 
Thumb-tip Reach 
Vertical Trunk Circ 
Hip Breadth 

SHORT REGULAR LONG 
Male Female Male Female Male Female 

81.6% 81.1% 81.9% 81.4% 82.2% 81.7% 
50.2 50.2 50.8 50.7 51.3 51.2 
47.4 45.3 48.0 45.9 48.4 46.7 
53.3 53.5 52.6 52.8 51.9 52.1 
36.7 36.0 36.4 35.8 36.1 35.5 
18.5 19.1 18.6 19.1 18.6 19.1 
45.5 45.9 45.3 45.8 45.3 45.2 
96.2 97.0 94.8 95.3 93.8 93.6 
20.4 22.1 19.9 21.6 19.5 20.9 

While ratios were tabulated for only a few selected body 

dimensions and the "short" and "long" subgroups were numerically 

small, there are real and significant differences in proportion- 

ality among the created subsets.  It is relatively clear that 

the "longs" have a greater proportion of leg length and conversely 

a shorter proportion of torso length in relation to stature than 

do the "regulars" and, in a similar fashion, the "regulars" 

exceed the "shorts."  The difference is large enough to be sig- 

nificant.  We see, for example, that the sitting height of the 

male "shorts" is 53.3% of stature, and of the "longs" 51.9%, a 

difference of only 1.4%.  Yet, if the mean stature of the male 

"regulars" (177.2 cm) is multiplied by the two ratios, we get 

94.4 cm and 92.0 cm, a difference of 2.4 cm which could be of 

significance in a design problem. 

The differences among the subgroups for the dimensions of 

vertical trunk circumference and hip breadth are also relatively 

large, while those for the dimensions of arm reach (thumb-tip 

reach) and upper arm length (acromiale-radiale length) are 

quite small. 



In  order   to   look  more  closely  at  these  variables,   the   same 

survey   samples  were  broken   into   subsets  based  on   the  variables 

"stature"   and   "weight"   with  the   "small-shorts"   consisting  of 

subjects below the  10th percentile  for  both  stature  and weight, 

the   "medium-regulars"   being   subjects   from  the   10th  to   the   90th 

percentiles,   and  the   "large-longs"   being  the   subjects  who were 

greater   than   the   90th  percentile  for  both  variables.      The 

resulting   subsets were: 

Small-Short No.        % 

Male   1967   <169.4   cm  and   <146.9   lbs     60       2.5 
Female  1968  <154.3  cm and  <106.9  lbs     59       3.1 

Medium-Regular No. 

Male 1967   (All other  subjects not     2271     93.8 
Female  1968     included  in the  small-     1780     93.4 

short  and  large-long 
subgroups.) 

Large-Long No. 

Male 1967 >185.4 cm and >201.8 lbs  89   3.7 
Female 1968 >169.9 cm and >147.8 lbs  66  3.5 

As in the previous breakout of subsets, we see the extreme 

categories contain slightly different frequencies than we would 

expect from a bivariate normal distribution with a correlation 

coefficient of O.5.*  Presented below (Table 5) are the same 

nine variables as previously used for these subsets. 

*  We would anticipate a frequency of approximately 3.7% based 
upon an r of 0.5 and a normal bivariate distribution. 

15 



81.3% 80.9% 81 .9% 81.4% 82.4% 81.9% 
49.9 50.1 50.8 50.7 51.4 51.5 
47.4 45.3 48.0 45.9 48.2 46.8 
53.5 53.4 52.5 52.8 52.0 52.2 
36.4 35.8 36.4 35.8 36.5 35.6 
18.3 19.2 18.6 19.1 18.6 19.3 
45.4 46.0 45.3 45.7 45.4 45.6 
93.2 95.0 94.8 95.2 96.1 95.9 
19.5 21.2 19.9 21.6 20.2 21.8 

TABLE 5 

Height-Weight Subset Mean Values for 
Selected Variables as a Ratio of Stature 

SHORT REGULAR LONG 
Male  Female  Male  Female  Male  Female 

Suprasternale Ht 
Buttock Height 
Crotch Height 
Sitting Height 
Midshoulder Ht/Sit 
Acromiale-Radiale Lgth  18.3 
Thumb-tip Reach 
Vertical Trunk Circ 
Hip Breadth 

The ratios for the "medium-regular" subset are not essen- 

tially different from those shown in Table 4.  The values 

for "small-short" and "large-long" do, however, now show even 

larger deviations from the proportions of the "medium-regular" 

subset for the linear dimensions.  Referring to Figures 5 and 6 

will illustrate, in general, what is taking place.  The subsets 

"small-short" and "large-long" are now at the very extremes of 

the bivariate table of stature and weight distribution and are 

not only most dissimilar in body size from the average ("medium- 

regular") in size but apparently in proportions as well. 

If we are critical of the existing anthropometric design 

concepts, what can we offer as a more valid and useful approach? 

Toward this end an analysis was undertaken to develop a design 

concept which would maintain statistical consistency while at 

the same time portray the two tails of the body size distribution 

in an accurate and usable fashion. 

In Table 6 the mean values for the dimensions of the "small- 

short" USAF 1967 subgroup, as previously defined, are compared to 

16 



FIGURE 5. 

1968 WAF Stature-Weight Bivariate Distribution 
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the 5th percentile population values.  The dimensional variables 

listed in the first column of this table are selected, on the 

basis of their potential usefulness to designers, from a much 

larger group of variables measured in the survey.  The 5th per- 

centile population values are listed in the second column; the 

third column contains the "small-short" subgroup means, followed 

by their deviations and the deviations in percent from the 5th 

percentile population values.  The final three columns in the 

table list the predicted or multiple regression values for 

each variable, based on the 5th percentile height and weight 

as input, with their accompanying deviations and percent devi- 

ations from the 5th percentile values. 

Table 7 shows the corresponding statistics for a "large- 

long" subset consisting of those individuals who exceed the 

90th percentiles for weight and height.*  The statistics for 

the "medium-regular" subgroup are not included because, in 

general, they correspond closely to the average value of the 

total group. 

A study of Table 6 shows that the subgroup is, on the 

average, lighter (4.5 lbs) and shorter (1.7 cm) than the 5th 

percentile values.  The degree of correspondence for the majority 

of variables is, in general, surprisingly good.  On the first 

* Similar listings are given in Appendix A, Tables A-l through 
A-4, for subgroups based on the variables of weight and 
sitting height, as opposed to weight and stature as shown 
here.  Sitting height is often a more valid criterion than 
stature for studies of cockpit and other seated work station 
accommodations. 
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«_U1U     UbJ/Vl       X^JKJl      i'.CJiUbJlull      VUlUkJi 

Variable 

5%ile 
Population 

Value 
Subgroup 
Mean (A%) 

Regression 
Mean (A%) 

Weight 140.2 135.7 -4.5 (3.2) 140.2 — - 
Height (Stature) 167.2 165.5 -1.7 (1.0) 167.3 - - 
Cervicale Height 142.5 140.7 -1.8 (1.3) 142.7 0.2  ( 0.1) 
Acromion Height 135.7 133.8 -1.9 (1.4) 135.9 0.2  ( 0.1) 
Radiale Height 104.8 103.5 -1.3 (1.2) 105.1 0.3  ( 0.3) 
Stylion Height 80.2 79.7 -0.5 (0.6) 80.9 0.7  ( 0.9) 
Dactylion Height 61.5 61.3 -0.2 (0.3) 62.5 1.0  ( 1.6) 
Suprasternale Ht 136.3 134.6 -1.7 (1.2) 136.2 0.1  ( 0.1) 
Nipple Height 120.8 119.8 -1.0 (0.8) 121.2 0.4  ( 0.3) 
Waist Ht-Omphalion 98.7 98.2 -0.5 (0.5) 9 9.7 1.0  ( 1.0) 
Iliocristale Ht 101.3 100.3 -1.0 (1.0) 101.9 0.6  ( 0.6) 
Buttock Height 83.1 82.6 -0.5 (0.6) 83.9 0.8  ( 1.0) 
Trochanterion Ht 86.9 86.5 -0.4 (0.5) 87.9 1.0  ( 1.2) 
Gluteal Furrow Ht 74.6 74.3 -0.3 (0.4) 75.6 1.0  ( 1.3) 
Crotch Height 78.3 78.4 0.1 (0.1) 79.6 1.3  ( 1.7) 
Patella Top Height 48.5 48.4 -0.1 (0.2) 49.1 0.6  ( 1.2) 
Knee Circ Height 45.7 45.5 -0.2 (0.4) 46.1 0.4  ( 0.9) 
Fibular Height 40.2 40.2 - - 40.7 0.5  ( 1.2) 
Calf Height 32.0 32.4 0.4 (1.3) 32.8 0.8  ( 2.5) 
Ankle Height 12.0 12.8 0.8 (6.7) 12.9 0.9  ( 7.5) 
Sitting Height 88.1 88.5 0.4 (0.5) 89.0 0.9 1.0) 
Eye Height/Sitting 76.1 76.7 0.6 (0.8) 7 7.2 1.1  1 1.4) 
Midshoulder Ht/Sit 60.2 60.3 0.1 (0.2) 61.1 0.9  1 1.5) 
Acromion Height/Sit 56.5 56.8 0.3 (0.5) 57.6 1.1 :i.9) 
Elbow Rest Ht/Sit 20.9 23.5 2.6 (12.4) 23.9 3.0 (] .4.4) 
Knee Height/Sitting 51.7 51.2 -0.5 (1.0) 52.0 0.3 0.6) 
Popliteal Ht/Sit 40.0 40.5 0.5 (1.3) 40.9 0.9 [2.3) 
Buttock-Knee Length 56.0 55.6 -0.4 (0.7) 56.4 0.4 [0.7) 
Buttock-Popliteal 46.1 46.2 0.1 (0.2) 47.0 0.9 [2.0) 
Shoulder-Elbow Lg 33.2 33.3 0.1 (0.3) 33.8 0.6 [1.8) 
Acromion-Radiale Lg 30.2 30.3 0.1 (0.3) 30.9 0.7 [2.3) 
Elbow-Wrist Length 27.7 27.9 0.2 (0.7) 28.3 0.6 [2.2) 
Radiale-Stylion Lg 24.6 24.7 0.1 (0.4) 25.2 0.6 [2.4) 
Elbow-Grip Length 32.6 32.8 0.2 (0.6) 33.2 0.6 (1.8) 
Thumb-Tip Reach 73.9 7 5.1 1.2 (1.6) 75.7 1.8 (2.4) 
Thumb-Tip Reach/Extd 82.3 83.7 1.4 (1.7) 84.7 2.4 (2.9) 
Sleeve Inseam 44.4 45.2 0.8 (1.8) 45.8 1.4 (3.2) 
Biacromial Breadth 37.5 39.0 1.5 (4.0) 39.1 1.6 (4.3) 
Bideltoid Breadth 44.1 44.7 0.6 (1.4) 45.4 1.3 (2.9) 
Chest Breadth 29.5 30.0 0.5 (1.7) 30.6 1.1 (3.7) 
Waist Breadth-Omph 27.2 27.4 0.2 (0.7) 28.2 1.0 (3.7) 
Hip Breadth 32.3 32.3 - - 32.9 0.6 (1.9) 
Hip Breadth Sitting 34.2 34.2 - - 34.9 0.7 (2.0) 
Elbow Breadth Bone/ R  6.5 6.7 0.2 (3.1) 6.8 0.3 (4.6) 
Forearm-Forearm Br 48.2 49.9 1.7 (3.5) 50.9 2.7 (5.6) 
Knee Breadth Bone/R 9.3 9.4 0.1 (l.D 9.5 0.2 (2.2) 
Chest Depth 21.3 22.1 0.8 (3.8) 22.7 1.4 (6.6) 
Waist Depth-Omph 18.9 19.7 0.8 (4.2) 20.3 1.4 (7.4) 
Buttock Depth 20.7 21.1 0.4 (1.9) 21.8 1.1 (5.3) 
Thigh Clearance Ht 14.3 15.0 0.7 (4.9) 15.2 0.9 (6.3) 

* Weight in pounds.  All other measurement values in centimeters. 
Small-short subgroup n=60. 
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anu uunt-.L^o( Keyiijtibioii values' 

Variable 

5%ile 
Population 

Value 
Subgroup 
Mean (A%) 

Regression 
Mean (A%) 

Neck Circ - Max 35.4 36.3 0.9  ( 2.5) 36.6 1.2 (3.4) 
Shoulder Circ      108.4 109.1 0.7  ( 0.6) 110.9 2.5 (2.3) 
Chest Circumference 88.6 89.7 1.1  ( 1.2) 91.7 3.1 (3.5) 
Waist Circ-Oraph 75.7 77.2 1.5  ( 2.0) 79.6 3.9 (5.2) 
Waist Circ-Omph/Sit 75.4 77.4 2.0  ( 2.7) 79.8 4.4 (5.8) 
Buttock Circ 89.7 89.7 - - 91.4 1.7 (1.9) 
Buttock Circ/Sit 97.1 97.3 0.2  ( 0.2) 99.2 2.1 (2.2) 
Vertical Trunk Circ . L56.7 154.3 -2.4  ( 1.5) 157.2 0.5 (0.4) 
Vert Trunk Circ/Sit . L50.4 148.7 -1.7  ( 1.1) 151.1 0.7 (0.5) 
Upper Thigh Circ 51.5 52.9 1.4  ( 2.7) 54.0 2.5 

2.2 
(4.9) 

Upper Thigh Circ/Sit 50.8 51.8 1.0  ( 2.0) 53.0 (4.3) 
Knee Circumference 35.4 35.5 0.1 ( 0.3) 36.0 0.6 (1.7) 
Knee Circ/Sitting 36.0 36.1 0.1  ( 0.3) 36.5 0.5 (1.4) 
Calf Circ/Right 33.5 34.1 0.6  ( 1.8) 34.9 1.4 (4.2) 
Ankle Circumference 20.4 20.9 0.5  ( 2.5) 21.1 0.7 (3.4) 
Scye Circumference 43.8 44.1 0.3  ( 0.7) 45.2 1.4 (3.2) 
Biceps Circ/Extd/R 27.0 28.0 1.0  ( 3.7) 28.6 1.6 (5.9) 
Biceps Circ/Flexd/R 29.1 30.0 0.9  ( 3.1) 30.6 1.5 (5.2) 
Elbow Circ-Extended 25.4 25.7 0.3  | 1.2) 26.0 0.6 (2.4) 
Elbow Circ-Flexed 28.5 28.9 0.4 1.4) 29.5 1.0 (3.5) 
Lower Arm Circ/Flexd 27.2 27.8 0.6  ( 2.2) 28.1 0.9 (3.3) 
Wrist Circumference 16.2 16.6 0.4  1 2.5) 16.7 0.5 (3.1) 
Sleeve Lg/Spine-Scye 25.5 26.7 1.2 4.7) 26.9 1.4 (5.5) 
Sleeve L/Spine-Elbow 56.4 56.6 0.2 0.4) 57.2 0.8 (1.4) 
Sleeve L/Spine-Wrist 85.2 84.7 -0.5 0.6) 85.8 0.6 (0.7) 
Shoulder Length 14.6 15.6 1.0 6.8) 15.8 1.2 (8.2) 
Interscye 32.5 36.4 3.9 (] .2.0) 36.8 4.3 (13.2) 
Interscye Maximum 56.6 57.2 0.6 1.1) 58.1 1.5 (2.7) 
Waist Front-Omph 36.9 37.8 0.9 2.4) 38.2 1.3 (3.5) 
Crotch Lg-Omphalion 63.6 64.4 0.8 [1.3) 65.5 1.9 (3.0) 
Waist Back-Omphalion 43.1 43.8 0.7 [1.6) 44.4 1.3 (3.0) 
Foot Length 25.1 25.6 0.5 [2.0) 25.6 0.5 (2.0) 
Foot Breadth 9.0 9.2 0.2 [2.2) 9.3 0.3 (3.3) 
Ball-of-Foot Circ 22.9 23.4 0.5 [2.2) 23.6 0.7 (3.1) 
Bi-Malleolar Br 6.7 6.9 0.2 13.0) 6.9 0.2 (3.0) 
Lateral Malleolus Ht 6.2 6.5 0.3 (4.8) 6.6 0.4 (6.5) 
Medial Malleolus Ht 7.6 8.1 0.5 (6.6) 8.1 0.5 (6.6) 
Hand Length 17.8 18.1 0.3 (1.7) 18.2 0.4 (2.2) 
Palm Length 10.0 10.2 0.2 (2.0) 10.3 0.3 (3.0) 
Hand Br/Metacarpale 8.2 8.5 0.3 (3.7) 8.5 0.3 (3.7) 
Hand C/Metacarpale 20.0 20.6 0.6 (3.0) 20.7 0.7 (3.5) 
Hand Thick/Meta-3 2.4 2.7 0.3 C L2.5) 2.7 0.3 (12.5) 
Head Circumference 55.2 56.3 1.1 (2.0) 56.5 1.3 (2.4) 
Head Length 18.8 19.5 0.7 (3.7) 19.5 0.7 (3.7) 
Head Breadth 14.7 15.3 0.6 (4.1) 15.4 0.7 (4.8) 

* Weight in pounds.  All other measurements values in centimeters 
Small-short subgroup n=60. 
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and USAF-1967 Regression Values* 

riable 

95%ile 
Population 
Value 

Subgroup 
Mean 

Regression 
(A%)     Mean (A%) 

ight 210.8 215.6 4.8 (2.3) 210.8 - — 
Lght (Stature) 187.7 188.5 0.8 (0.4) 187.7 — — 
rvicale Height 161.8 162.4 0.6 (0.4) 161.8 — — 
romion Height 154.8 155.5 0.7 (0.5) 154.9 0.1 (0.1) 
diale Height 120.0 120.3 0.3 (0.3) 119.8 -0.2 (0.2) 
ylion Height 93.3 93.0 -0.3 (0.3) 92.5 -0.8 (0.9) 
ctylion Height 73.2 72.5 -0.7 (1.0) 72.1 -1.1 (1.5) 
prasternale Ht 154.5 155.3 0.8 (0.5) 154.5 - — 
pple Height 138.1 138.4 0.3 (0.2) 137.5 -0.6 (0.4) 
.1st Ht-Omphalion 114.3 113.6 -0.7 (0.6) 113.5 -0.8 (0.7) 
iocristale Ht 117.2 116.9 -0.3 (0.3) 116.7 -0.5 (0.4T 
htock Height 97.5 96.8 -0.7 (0.7) 96.5 -1.0 (1.0) 
ochanterion Ht 101.3 100.4 -0.9 (0.9) 100.2 -1.1 (1.1) 
uteal Furrow Ht 87.9 87.1 -0.8 (0.9) 86.8 -1.1 (1.3) 
otch Height 92.0 90.8 -1.2 (1.3) 90.6 -1.4 (1.3) 
tella Top Height 56.9 56.4 -0.5 (0.9) 56.3 -0.6 (1.1) 
ee Circ Height 53.9 53.4 -0.5 (0.9) 53.3 -0.6 (1.1) 
bular Height 47.6 47.0 -0.6 (1.3) 47.0 -0.6 (1.3) 
If Height 39.3 38.6 -0.7 (1.8) 38.4 -0.9 (2.3) 
kle Height 15.8 14.5 -1.3 (8.2) 14.6 -1.2 (7.6) 
tting Height 98.6 98.2 -0.4 (0.4) 97.6 -1.0 (1.0) 
G Height/Sitting 86.1 85.5 -0.6 (0.7) 84.8 -1.3 (1.5) 
dshoulder Ht/Sitting 69.2 68.8 -0.4 (0.6) 68.3 -0.9 (1.3) 
romion Ht/Sitting 65.9 65.1 -0.8 (1.2) 64.7 -1.2 (1.8) 
bow Rest Ht/Sitting 29.5 26.8 -2.7 (9.2) 26.5 -3.0 (10.2) 
ee Height/Sitting 59.9 59.9 - - 59.7 -0.2 (0.3) 
pliteal Ht/Sitting 47.5 46.7 -0.8 (1.7) 46.5 -1.0 (2.1) 
Ltock-Knee Length 65.0 64.8 -0.2 (0.3) 64.6 -0.4 (0.6) 
ttock-Popliteal 54.6 54.2 -0.4 (0.7) 54.0 -0.6 (1.1) 
oulder-Elbow Length 38.8 38.3 -0.5 (1.3) 38.1 -0.7 (1.8) 
romion-Radiale Lg 35.8 35.2 -0.6 (1.7) 35.0 -0.8 (2.2) 
bow-Wrist Length 32.4 31.8 -0.6 (1.9) 31.8 -0.6 (1.9) 
diale-Stylion Lg 29.2 28.6 -0.6 (2.1) 28.6 -0.6 (2.1) 
bow-Grip Length 37.9 37.3 -0.6 (1.6) 37.3 -0.6 (1.6) 
umb-Tip Reach 87.0 85.5 -1.5 (1.7) 85.1 -1.9 (2.2) 
umb-Tip R'ch Extended 9 7.3 95.0 -2.3 (2.4) 94.7 -2.6 (2.7) 
aeve Inseam 52.8 51.4 -1.4 (2.7) 51.3 -1.5 (2.8) 
acromial Breadth 43.8 42.7 -1.1 (2.5) 42.6 -1.2 (2.7) 
deltoid Breadth 52.6 51.5 -1.1 (2.1) 51.5 -1.1 (2.1) 
jst Breadth 36.5 35.2 -1.3 (3.6) 35.3 -1.2 (3.3) 
ist Breadth-Omphalion 35.0 34.2 -0.8 (2.3) 34.1 -0.9 (2.6) 
p Breadth 38.5 38.0 -0.5 (1.3) 37.9 -0.6 (1.6) 
p Breadth/Sitting 41.8 41.3 -0.5 (1.2) 41.0 -0.8 (1.9) 
bow Breadth Bone/R 7.7 7.5 -0.2 (2.6) 7.4 -0.3 (3.9) 
rearm-Forearm Breadth 60.7 58.3 -2.4 (4.0) 58.3 -2.4 (4.0) 
;e Breadth Bone/R 10.7 10.6 -0.1 (0.9) 10.5 -0.2 (1.9) 
sal  Depth 27.7 26.7 -1.0 (3.6) 26.7 -1.0 (3.6) 
ist bepth-Omphalion 26.1 24.8 -1.3 (5.0) 24.6 -1.5 (5.7) 
ttock Depth 27.5 26.6 -0.9 (3.5) 26.4 -1.1 (4.0) 
Lgh Clearance Height 18.8 18.3 -0.5 (2.7) 18.1 -0.7 (3.7) 

r,Tcight in pounds.  All other measurement values in centimeters. 
Large-long subgroup n~89. 



and USAF-1967 Regression Values* 

ciable 

95%ile 
Population 
Value 

Subgroup 
Mean 

Regression 
(A%)     Mean U%) 

ak Circ Maximum 41.6 40.6 -1.0 (2.4) 40.4 -J.2  ( 2.9) 
oulder Circ 127.6 125.6 -2.0 (1.6) 125.4 -2.2  ( 1.7) 
ost Circumference 109.4 106.3 -3.1 (2.8) 106.5 -2.9  ( 2.7) 
Lst Circ-Omphalion 100.1 97.3 -2.8 (2.8) 96.9 -3.2  ( 3.2) 
Lst Circ-Omph/Sit 100.2 96.4 -3.8 (3.8) 96.2 -4.0  ( 4.0) 
ttock Circumference 107.9 107.3 -0.6 (0.6) 106.8 -1.1  ( 1.6) 
Ltock Circ/Sitting 119.3 117.9 -1.4 (1.2) 117.2 -2.1  ( 1.8) 
rtical Trunk Circ 180.2 181.0 0.8 (0.4) 179.9 -0.3  ( 0.2) 
i:t Trunk Circ/Sit 173.2 173.1 -0.1 (0.6) 172.3 -0.9  ( 0.6) 
per Thigh Circ 66.2 65.2 -1.0 (1.5) 64.4 -1.8  ( 2.7) 
)er Thigh Circ/Sit 65.0 64.0 -1.0 (1.5) 63.5 -1.5  ( 2.3) 
ae Circumference 42.2 41.8 -0.4 (0.9) 41.7 -0.5  ( 1.2) 
ae Circ/Sitting 43.0 42.6 -0.4 (0.9) 42.4 -0.6  ( 1.4) 
If Circ/Right 41.0 40.1 -0.9 (2.2) 39.9 -0.1  ( 0.2) 
:le Circumference 24.6 24.0 -0.6 (2.4) 23.9 -0.7  ( 2.8) 
/e Circumference 53.0 51.6 -1.4 (2.6 51.9 -1.1  ( 2.1) 
ceps Circ/Extended/R 34.7 33.5 -1.2 (3.5) 33.4 -1.3  < 3.7) 
:eps Circ/Flexed/R 36.6 35.5 -1.1 (3.0) 35.3 -1.3  ( 3.6) 
:JOW Circ-Extended 30.1 29.6 -0.5 (1.7) 29.5 -0.6  1 2.0) 
bow Circ-Flexed 34.2 33.4 -0.8 (2.3) 33.2 -1.0 2.9) 
,/er Arm Circ-Flexed 32.4 31.7 -0.7 (2.2) 31.6 -0.8 2.5) 
ist Circumference 19.2 18.6 -0.6 (3.1) 18.6 -0.6 [3.1) 
aeve L/Spine-Scye 31.5 30.4 -1.1 (3.5) 30.1 -1.4 (4.4) 
jeve L/Spine-Elbow 65.0 64.6 -0.4 (0.6) 64.1 -0.9 (1.4) 
:eve L/Spine-Wrist 96.8 96.5 -0.3 (0.3) 96.1 -0.7 [0.7) 
oulder Length 18.7 17.6 -1.1 (5.9) 17.5 -1.2 (6.4) 
terscye 45.0 40.5 -4.5 (10.0) 41.0 -4.0 (8.9) 
terscye Maximum 66.6 65.5 -1.1 (1.7) 65.4 -1.2 (1.8) 
Lst Front-Omphalion 44.2 43.6 -0.6 (1.4) 42.9 -1.3 (2.9) 
otch Length-Omphalion 78.2 76.6 -1.6 (2.0) 76.3 -1.9 (2.4) 
Lst Back-Omphalion 50.9 49.9 -1.0 (2.0) 49.6 -1.3 (2.6) 
ot Length 29.0 28.7 -0.3 (1.0) 28.6 -0.4 (1.4) 
ot Breadth 10.6 10.3 -0.3 (2.8) 10.3 -0.3 (2.8) 
11-of-Foot Circ 27.0 26.2 -0.8 (3.0) 26.2 -0.8 (3.0) 
-Malleolar Breadth 8.0 7.7 -0.3 (3.8) 7.7 -0.3 (3.8) 
teral Malleolus Ht 8.0 7.5 -0.5 (6.3) 7.5 -0.5 (6.3) 
lial Malleolus Ht 9.5 9.0 -0.5 (5.3) 9.1 -0.4 (4.2) 
nd Length 20.5 20.0 -0.5 (2.4) 20.1 -0.4 (2.0) 
1m Length 11.7 11.3 -0.4 (3.4) 11.4 -0.3 (2.6) 
nd Br/Metacarple 9.6 9.4 -0.2 (2.1) 9.3 -0.3 (3.1) 
nd Circ/Metacarpale 23.1 22.6 -0.5 (2.2) 22.5 -0.6 (2.6) 
nd Thick/Meta-3 3.1 2.9 -0.2 (6.5) 2.9 -0.2 (6.5) 
ad Circumference 59.9 58.7 -1.2 (2.0) 58.7 -1.2 (2.0) 
ad Length 21.0 20.3 -0.7 (3.3) 20.3 -0.7 (3.3) 
ad Breadth 16.5 15.9 -0.6 (3.6) 15.9 -0.6 (3.6) 

Weight in pounds.  All other measurement values in centimeters 
Large-long subgroup n=89. 



and WAF-1968 Regression Values* 
• '   ...  , . u 1.1^  v c^ x i*^ -j 

triable 

5%ile 
Population 

Value 
Subgroup 
Mean 

Regression 
(A%)     Mean (A%) 

•ight 102.3 100.7 -1.6 (1.6) 102.3 - - 
-ature 152.4 151.5 -0.9 (0.6) 152.4 - - 
:ature, Maximum 152.9 152.0 -0.9 (0.6) 153.0 0.1 (0.1) 
;rvicale Height 130.3 129.7 -0.6 (0.5) 130.4 0.1 (0.1) 
:romial Height 123.0 122.3 -0.7 (0.6) 123.1 0.1 (0.1) 
iprasternale lit 123.4 122.6 -0.8 (0.6) 123.5 0.1 (0.1) 
ist Point Height 110.0 109.7 -0.3 (0.3) 110.7 0.7 (0.6) 
list Height 93.1 92.9 -0.2 (0.2) 93.6 0.5 (0.5) 
dominal Ext Ht 86.1 86.3 0.2 (0.2) 8 6.9 0.8 (0.9) 
ochanteric Ht 75.7 76.0 0.3 (0.4) 76.8 1.1 (1.5) 
ittock Height 75.4 75.9 0.5 (0.7) 76.4 1.0 (1.3) 
1uteal Furrow Ht 66.4 67.0 0.6 (0.9) 67.7 1.3 (2.0) 
ibiale Height 38.2 38.7 0.5 (1.3) 39.0 0.8 (2.1) 
-otch Height 68.1 68.6 0.5 (0.7) 69.0 0.9 (1.3) 
ikle Height 9.2 10.5 1.3 (14.1) 10.5 1.3 (14.1) 
iteral Malleolus Ht 5.8 6.4 0.6 (10.3) 6.4 0.6 (10.3) 
i.tting Ht, Relaxed 78.9 79.7 0.8 (1.0) 80.1 1.2 (1.5) 
Ltting Height 80.4 80.9 0.5 (0.6) 81.3 0.9 (1.1) 
'e Height, Sitting 68.7 69.6 0.9 (1.3) 69.9 1.2 (1.7) 
idshoulder Ht, Sit 53.7 54.3 0.6 (1.1) 54.6 0.9 (1.7) 
list Ht, Sitting 20.5 21.7 1.2 (5.9) 22.0 1.5 (7.3) 
bow Rest Height 18.7 21.6 2.9 (15.5) 21.8 3.1 (16.6) 
ipliteal Height 38.0 38.8 0.8 (2.1) 38.9 0.9 (2.4) 
tttock-Popliteal L 43.5 44.0 0.5 (1.1) 44.3 0.8 (1.8) 
ittock-Knee Length 53.2 52.8 -0.4 (0.8) 53.5 0.3 (0.6) 
•romion-Radial Lgth 28.3 29.0 0.7 (2.5) 29.1 0.8 (2.8) 
idiale-Stylion Lgth 21.2 21.9 0.7 (3.3) 21.9 0.7 (3.3) 
.umb-Tip Reach 67.7 69.6 1.9 (2.8) 69.8 2.1 (3.1) 
lumb-Tip, Extended 76.0 78.3 2.3 (3.0) 78.6 2.6 (3.4) 
•erhead Reach 185.2 185.5 0.3 (0.2) 187.2 2.0 (1.1) 
ck Circumference 31.1 32.4 1.3 (4.2) 32.3 1.2 (3.9) 
loulder Circ 92.6 93.8 1.2 (1.3) 94.6 2.0 (2.2) 
test Circ at Scye 77.0 78.4 1.4 (1.8) 79.0 2.0 (2.6) 
ist Circumference 81.6 83.9 2.3 (2.8) 84.0 2.4 (2.9) 
test Circ Below Bust 67.2 68.9 1.7 (2.5) 69.3 2.1 (3.1) 
list Circumference 59.5 61.0 1.5 (2.5) 61.4 1.9 (3.2) 
•dominal Ext Circ 74.8 77.1 2.3 (3.1) 78.4 3.6 (4.8) 
i.p C-7" Below Waist 85.1 85.5 0.4 (0.5) 86.9 1.8 (2.1) 
i.p C-9" Below Waist 85.8 86.4 0.6 (0.7) 88.0 2.2 (2.6) 
•per Thigh Circ 48.7 50.1 1.4 (2.9) 51.0 2.3 (4.7) 
iee Circumference 32.8 33.1 0.3 (0.9) 33.6 0.8 (2.4) 
ilf Circ, Right 30.6 31.3 0.7 (2.3) 31.9 1.3 (4.2) 
ikle Circumference 19.0 19.6 0.6 (3.2) 19.9 0.9 (4.7) 
jrtical Trunk Circ 143.5 143.8 0.3 (0.2) 144.7 1.2 (0.8) 
;rt Trunk Circ, Sit 139.4 139.7 0.3 (0.2) 140.6 1.2 (0.9) 
ittock Circ, Sit 90.9 91.2 0.3 (0.3) 92.4 1.5 (1.7) 
jye Circumference 33.6 34.3 0.7 (2.1) 34.6 1.0 (3.0) 
:illary Arm Circ 23.9 24.9 1.0 (4.2) 25.3 1.4 (5.9) 

;ceps C, Relaxed, R 22.2 23.2 1.0 (4.5) 23.6 1.4 (6.3) 
Jeeps C, Flexed, R 23.3 24.3 1.0 (4.3) 24.7 1.4 (6.0) 

Weight in pounds.  All other measurement values in centimeters. 
Small-short subgroup n=59. 



Comparison of 5th Percentile Values With Small-Short Subgroup Value: 
% and WAF-1968 Regression Values* 

Variable 

5%ile 
Population 

Value 
Subgroup 
Mean 

Regression 
(A%)     Mean 

Elbow Circ, Flexed 24.2 24.8 0.6 (2.5) 25.2 1.0 (4 
Forearm C, Relaxed 21.3 21.6 0.3 (1.4) 22.0 0.7 (3 
Forearm C, Flexed 22.6 23.1 0.5 (2.2) 23.4 0.8 ( 
Wrist Circumference 13.8 14.1 0.3 (2.2) 14.2 0.4 (2 
Biacromial Breadth 33.2 34.0 0.8 (2.4) 34.3 1.1 \ -' 
Bideltoid Breadth 38.2 38.8 0.6 (1.6) 39.4 1.2 (3 
Chest Breadth 25.1 25.9 0.8 (3.2) 26.2 1.1 (4 
Bust Pt-Bust Pt Br 16.1 17.4 1.3 (8.1) 17.4 1.3 (8 
Waist Breadth 21.2 21.9 0.7 (3.3) 22.1 + 0.9 (4 
Hip^ Breadth 31.6 32.0 0.4 (1.3) 32.6 1.0 \ -^ 
Thigh-Thigh Br, Sit 33.8 34.6 0.8 (2.4) 35.4 1.6 (4 
Humeral Breadth, R 5.6 5.8 0.2 (3.6) 5.8 -2.8 
Femoral Breadth, R 7.4 7.8 0.4 (5.4) 7.7 0.3 { il 

Chest Depth 20.9 21.9 1.0 (4.8) 21.9 1.0 (•' 

Waist Depth 14.8 15.4 0.6 (4.1) 15.5 0.7 (4 
Abdominal Ext Depth 17.9 18.7 0.8 (4.5) 18.9 1.0 (5 
Buttock Depth 18.4 19.0 0.6 (3.3) 19.4 1.0 (5 
Thigh Clearance 10.4 10.9 0.5 (4.8) 11.0 0.6 (5 
Shoulder Length 13.0 13.9 0.9 (6.9) 14.0 1.0 (7 
Neck-Bust Point Lgth 22.5 24.1 1.6 (7.1) 24.0 1.5 (6 
Strap Length 59.2 61.8 2.6 (4.4) 61.5 2.3 (3 
Interscye 31.2 33.2 2.0 (6.4) 33.4 2.2 (V 
Interscye, Maximum 43.9 46.1 2.2 (5.0) 46.4 2.5 (5 
Back Curvature 37.6 39.4 1.8 (4.8) 39.7 2.1 

(:• 

Waist Back 37.0 38.3 1.3 (3.5) 38.4 1.4 (3 
Anterior Waist Lgth 30.5 31.6 1.1 (3.6) 31.8 1.3 (4 
Sleeve Inseam 40.2 41.4 1.2 (3.0) 41.6 1.4 (:• 
Spine-To-Scye Lgth 18.3 19.7 1.4 (7.7) 19.4 1.1 ((» 
Spine-To-Elbow Lgth 49.4 50.0 0.6 (1.2) 50.2 0.8 (.i 
Spine-To-Wrist Lgth 74.2 74.6 0.4 (0.5) 75.0 0.8 (.1 
Hand Length 16.9 17.4 0.5 (3.0) 17.4 0.5 (3 
Hand Breadth 6.9 7.2 0.3 (4.3) 7.2 0.3 {'' 
Hand Circumference 16.8 17.5 0.7 (4.2) 17.5 0.7 (4 
Foot Length 22.2 22.5 0.3 (1.4) 22.7 0.5 (2 
Foot Breadth 8.0 8.4 0.4 (5.0) 8.5 0.5 (6 
Head Length 17.3 17.9 0.6 (3.5) 18.0 0.7 (4 
Head Breadth 13.5 14.3 0.8 (5.9) 14.3 0.8 /1 

Head Circumference 52.3 53.4 1.1 (2.1) 53.7 1.4 (2 

* Weight in pounds.  All other measurement values in centimeters. 
Small-short subgroup n=59. 



and WAF-1968 Regression Values* 

iable 

95%ile 
Population 
Value 

Subgroup 
Mean (A%) 

Regression 
Mean U%) 

ght 156.4 160.7 4.3 (2.7) 156.3 -0.1 (0.1) 
ture 172.2 172.7 0.5 (2.9) 172.2 - — 
;ture, Maximum 172.8 173.4 0.6 (0.3) 17 2.8 - - 
vicale Height 148.4 149.0 0.6 (0.4) 14 8.4 - — 
romial Height 141.1 141.5 0.4 (0.3) 140.9 -0.2 (0.1) 
• rasternale Ht 140.9 141.5 0.6 (0.4) 14 0.9 - — 
;t Point Height 127.3 126.6 -0.7 (0.5) 126.2 -1.1 (0.9) 
1st Height 107.9 107.7 -0.2 (0.2) 107.2 -0.7 (0.6) 
'.ominal Ext Ht 100.7 100.0 -0.7 (0.7) 99.5 -1.2 (1.2) 
• chanteric Ht 89.8 89.3 -0.5 (0.6) 88.8 -1.0 (1.1) 
tock Height 89.2 88.9 -0.3 (0.3) 88.2 -1.0 (1.1) 
iteal Furrow Ht 79.4 78.6 -0.8 (1.0) 77.8 -1.6 (2.0) 
jiale Height 46.1 45.7 -0.4 (0.9) 4 5.1 -1.0 (2.2) 
itch Height 81.4 80.9 -0.5 (0.6) 80.1 -1.3 (1.6) 
.le Height 13.6 12.1 -1.5 (11.0) 11.9 -1.7 (12.5) 
.eral Malleolus Ht 7.8 7.2 -0.6 (7.7) 7.2 -0.6 (7.7) 
ting Height, Relaxed 89.7 88.6 -1.1 (1.2) 88.7 -1.0 (1.1) 
ting Height 90.9 90.2 -0.7 (0.8) 90.1 -0.8 (0.9) 
Height, Sitting 78.8 77.8 -1.0 (1.3] 77.7 -1.1 (1.4) 

^shoulder Ht, Sit 62.5 61.5 -1.0 d.6] 61.6 -0.9 (1.4) 
st Height, Sitting 26.2 24.8 -1.4 (5.3 24.9 -1.3 (5.0) 
>ow Rest Height 26.9 23.2 -3.7 (13.8' 23.7 -3.2 (11.9) 
>liteal Height 44.1 43.7 -0.4 (0.91 43.3 -0.8 (1.8) 
tock-Popliteal Lgth 52.6 51.9 -0.7 (1.3; 51.4 -1.2 (2.3) 
-tock-Knee Length 61.9 61.9 - - 61.7 -0.2 (0.3) 
"omion-Radiale Lgth 33.6 33.3 -0.3 (0.9 33.1 -0.5 (1.5) 
xiale-Stylion Lgth 25.7 25.1 -0.6 (2.3] 25.0 -0.7 (2.7) 
;mb-Tip Reach 80.5 78.7 -1.8 (2.2 78.7 -1.8 (2.2) 
imb-Tip, Extended 92.3 89.4 -2.9 (3.1' 89.4 -2.9 (3.1) 
;rhead Reach 213.3 211.8 -1.5 (0.7 211.8 -1.5 (0.7) 
:k Circumference 36.7 35.8 -0.9 (2.5 35.5 -1.2 (3.3) 
)ulder Circumference 109.4 108.6 -0.8 (0.7 1    107.3 -2.1 (1.9) 
ist Circ at Scye 93.2 91.9 -1.3 (1.4 1     90.5 -2.7 (2.9) 
;t Circumference 100.2 98.4 -1.8 (1.8 >     96.7 -3.5 (3.5) 
;st Circ Below Bust 83.1 81.6 -1.5 (1.8 8 0.4 -2,7 (3.2) 
LSt Circumference 77.2 75.9 -1.3 (1.7 )     74.2 -3.0 (3.9) 
lominal Ext Circ 98.6 95.4 -3.2 (3.2 )     94.4 •-4.2 (4.3) 
> C-7" Below Waist 103.3 101.8 -1.5 (1.5 )    101.7 -1.6 (1.6) 
> C-9" Below Waist 105.6 103.7 -1.9 (1.8 )    103.9 -1.7 (1.6) 
)er Thigh Circ 62.6 61.0 -1.6 (2.6 )     60.9 -1.7 (2.7) 
je Circumference 40.2 39.6 -0.6 (1.5 )     39.4 -0. 8 (2.0) 
Lf Circ, Right 37.9 36.7 -1.2 (3.2 )     36.9 -1.0 (2.6) 
;le Circumference 23.3 22.3 -1.0 (4.3 )     22.5 -0.8 (3.4) 
tical Trunk Circ 166.3 165.7 -0.6 (0.4 )    165.3 -1.0 (0.6) 
t Trunk Circ, Sit 161.0 160.4 -0.6 (0.4 )    160.5 -0.5 (0.3) 
Ltock Circ, Sit 110.8 109.3 -1.5 (1.4 )    109.0 -1.8 (1.6) 
e Circumference 41.1 40.3 -0.8 (1.9 )     40.1 -1.0 (2.4) 
ullary Arm Ciic 31.5 30.6 -0.9 (2.9 )     30.1 -1.4 (4.4) 
:eps C, Relaxed, R 29.7 28.5 -1.2 (4.0 )     28.2 -1.5 (5.1) 
:eps C, Flexed, R 30.8 29.7 -1.1 (3.6 )     29.4 -1.4 (4.5) 

Jeiqht in pounds.  All other measurement values in centimeters 
.arge-long subgroup n=66. 

T~. 



and WAF-1968 Regression Values* 

iable 

95%ile 
Population 
Value 

Subgroup 
Mean (A%) 

Regression 
Mean 

'height in pounds.  All other measurement values in centimeters. 
Large-long subgroup n-66. 

(A%) 

JOW Circ, Flexed 30.0 29.0 -1.0  ( 3.3) 29.0 -1.0 (3.3) 
-earm Circ, Relaxed 25.8 25.5 -0.3  ( 1.2) 25.3 -0.5 (1.9) 
:earm C, Flexed 27.5 27.1 -0.4  ( 1.5) 26.9 -0.6 (2.2) 

:.st Circumference 16.2 16.0 -0.2  ( 1.2) 15.9 -0.3 (1.9) 
tcromial Breadth 38.6 37.9 -0.7  ( 1.8) 37.6 -1.0 (2.6) 
leltoid Breadth 45.9 45.2 -0.7  ( 1.5) 44.8 -1.1 (2.4) 
•st Breadth 31.4 30.5 -0.9  ( 2.9) 30.2 -1.2 (3.8) 
it Pt-Bust Pt Br 21.2 20.2 -1.0  ( 4.7) 20.0 -1.2 (5.7) 
ist Breadth 27.6 27.0 -0.6  ( 2.2) 26.6 -1.0 (3.6) 
> Breadth 38.8 37.6 -1.2  ( 3.1) 37.8 -1.0 (2.6) 
gh-Thigh Br, Sit 43.3 41.7 -1.6  ( 3.7) 41.6 -1.7 (3.9) 
leral Breadth, R 6.7 6.5 -0.2  ( 3.0) 6.5 -0.2 (3.0) 
toral Breadth, R 8.9 8.6 -0.3  ( 3.4) 8.5 -0.4 (4.5) 

.•st Depth 27.2 26.5 -0.7  ( 2.6) 25.8 -1.4 (5.1) 
st Depth 20.2 19.2 -1.0  < 5.0) 18.8 -1.4 (6.9) 
iominal Ext Depth 24.8 23.7 -1.1  ( 4.4) 23.4 -1.4 (5.6) 
tock Depth 24.3 23.4 -0.9  ( 3.7) 23.3 -1.0 (4.1) 
gh Clearance 14.6 14.3 -0.3  1 2.1) 14.1 -0.5 (3.4) 
mlder Length 16.4 15.6 -0.8  1 4.9) 15.4 -1.0 (6.1) 
:k-Bust Point Lgth 28.8 27.8 -1.0 3.5) 27.3 -1.5 (5.2) 
•ap Length 72.1 70.4 -1.7 2.4) 69.6 -2.5 (3.5) 
.erscye 39.2 37.3 -1.9  1 4.8) 37.1 -2.1 (5.4) 
erscye, Maximum 54.7 53.6 -1.1 2.0) 52.8 -1.9 (3.5) 
:k Curvature 47.6 45.9 -1.7 3.6) 45.1 -2.5 (5.3) 
st Back 44.3 42.5 -1.8 4.1) 42.7 -1.6 (3.6) 
erior Waist Lgth 36.9 36.0 -0.9 2.4) 35.6 -1.3 (3.5) 
eve Inseam 48.2 46.8 -1.4 2.9) 46.7 -1.5 (3.1) 
Lne-To-Scye Lgth 22.7 21.6 -1.1 [4.8) 21.4 -1.3 (5.7) 
i.ne-To-Elbow Lgth 57.3 57.0 -0.3 !0.5) 56.7 -0.6 (1.0) 
.ne-To-Wrist Lgth 85.1 85.0 -0.1 (0.1) 84.4 -0.7 (0.8) 
:d Length 20.1 19.5 -0.6 (3.0) 19.4 -0.7 (3.5) 
id Breadth 8.2 8.0 -0.2 (2.4) 7.9 -0.3 (3.7) 
id Circumference 19.8 19.3 -0.5 (2.5) 19.2 -0.6 (3.0) 
it Length 26.0 25.6 -0.4 (1.5) 25.6 -0.4 (1.5) 
jt Breadth 9.8 9.3 -0.5 (5.1) 9.3 -0.5 (5.1) 
id Length 19.5 18.9 -0.6 (3.1) 18.9 -0.6 (3.1) 
id Breadth 15.5 14.8 -0.7 (4.5) 14.8 -0.7 (4.5) 
id Circumference 57.6 56.2 -1.4 (2.4) 56.2 -1.4 (2.4) 
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s 

page the largest percentage difference (A%) is for elbow rest 

height, an anatomically atypical dimension.  The dimension is 

dependent upon two interacting variables; shoulder height, 

sitting, and shoulder-elbow length as: 

Shoulder Height(S)       Shoulder-Elbow Lgth  Elbow Rest Ht 

5th Percentile      56.5 -      33.2 ^    20.9 
Subgroup Small-Short 56.8 -      33.3 =    23.5 

This is the type of inconsistency in 5th percentile values 

which has caused widespread scepticism of the percentile man 

concept. 

The average deviation from 5th percentile value appears 

to be somewhat larger for the regression than for the subgroup 

means.  The summary statistics - disregarding the sign (absolute 

deviation) - are as follows: 

USAF 
Small-Short Subgroup Mean Regression Value 

A*     A%      A*     A% 

Range    0-3.9  0-12.5  0-4.4  0-14.4 
|Mean|     0.71    2.12    1.08   3.17 
S.D.       0.66    2.43     0.86    2.64 

The "large-long" subgroup's anthropometric values (Table 7) 

are, in general, smaller than the 95th percentile value throughout 

despite the fact that the subgroup mean value is greater for 

both weight and height (4.8 lbs and 8 mm).  Some of the devia- 

tions are extremely large—particularly the reach dimensions and 

the torso circumferences.  The summary statistics, disregarding 

sign, are 

k.  In centimeters, weight not included. 



USAF 
Large-Long  Subgroup Mean Regression Value 

A* A% A* A';. 

Range 0-4.5 0-10.0 0-4.0 0-10.2 
1 Mean| 0.89 2.19 1.01 2.42 
S.D. 0.75 1.88 0.78 1.84 

Comparable subgroup statistics for the 1968 anthropometric 

survey of Women of the Air Force data are given in Table 8 

("small-short") and Table 9 ("large-long").  The "small-short" 

subgroup mean weight and stature are smaller than the 5th per- 

centile values and the "large-long" greater than the 95th per- 

centile values similar to the male comparisons.  The remainder 

of the dimensions are not grossly different from their corres- 

ponding percentile values although the arm reach and torso cir- 

cumferential dimensions exhibit the largest average deviations. 

The subgroup mean and regression mean deviations, disregarding 

sign, are shown below. 

WAF 
Small-Short   Subgroup Mean   Regression Mean 

A*     A% 

0-3.6  0-16.6 
1.20    3.70 
0.71    2.77 

WAF 
Large-Long Subgroup Mean Regression Mean 

A* A% 

Range 0.2-2.9 0.2-15.5 
|Mean| 0.88 3.03 
S.D. 0.59 2.78 

A* A% A* A% 

Range 0-3.7 0-13.8 0-4.2 0-12.5 
|Mean| 0.95 2.49 1.21 3.02 
S.D. 0.65 2.15 0.80 2.22 

In centimeters,  weight not  included 
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These results are comparable to those obtained for the male 

data and again indicate that the subgroup deviations are, on the 

average, smaller than those for the regression means.  The sub- 

group mean values are, however, based upon a relatively small 

group (n's of 59 to 89) and we might, therefore, expect occasion- 

al erratic values to occur on the basis of one or more members 

of a subgroup having extreme disproportionality.  There are suf- 

ficient data here, however, to illustrate that the patterns of 

values are similar for the various subgroups and that the results 

are not simply variations due to small sample size. 

The potential usefulness of either the subgroup mean or, 

perhaps more appropriately, the regression values to depict the 

size of "small" and "large" men in design problems should not 

be overlooked.  We would suggest that when it is desirable to 

depict the range of a population for three-dimensional presenta- 

tion, the regression mean data be utilized.  These data will 

integrate well, are not unrealistic in nature, and do represent 

more accurately "average" values for each tail of the distribu- 

tion.  They are, in addition, not so dissimilar from the percen- 

tile values as to cause a grievous loss of information to the 

designer.  They would, we believe, be far more appropriate data 

for body forms for general use, such as in deceleration studies, 

than the currently used 5th and 95th percentile data.  For other 

than such general use, we would reserve judgment. 

Three-dimensional representations for clothing and 

personal protective equipment design do not normally involve 

only the tails but the whole of the body size distribution. 
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The number of forms (sizes) necessary is then a function of the 

design population to be fitted, the characteristics of the 

material to be used, and the design item in terms of .its form 

and function.  The design solution, in terms of dimensional 

sizing, is thus often unique to a particular end item and may be 

wholly inappropriate for other applications.  (McConville, et al., 

1963; Ziegen, et al., 1960; McConville and Alexander, 1975.) 

Drafting board manikins are also a relatively specific appli- 

cation of body size data and as such we are, as yet, unwilling 

to suggest that the subgroup mean or regression values are more 

appropriate input data than the currently used percentile values. 

We do believe, however, that they merit consideration for 

such applications. 

While this discussion has centered on the design limits in 

body size, as represented by the 5th and 95th percentile body 

forms, it is recognized that other percentile design limits are 

often used.  Multiple regression equations have, therefore, been 

included in Appendix B for predicting body size dimensions from 

the variables of stature and weight, and sitting height and 

weight.  These regression equations were developed using the USAF 

1967 and Air Force Women 1968 anthropometric survey data but can 

be used with a high degree of confidence for comparable segments 

of the U. S. civilian population. 
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APPENDIX A 

COMPARISON OF PERCENTILES, SUBGROUP MEANS, AND REGRESSION 
MEANS FOR MALE AND FEMALE MILITARY POPULATIONS ESTABLISHED ON 

THE VARIABLES OF SITTING HEIGHT AND BODY WEIGHT 
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Comparison of 5th Percentile Values With Small-short Sitting Heigh 
Subgroup Values and USAF-1967 Regression Values* 

Variable 

5%ile 
Population 

Value 

Sm-Sh 
Sit-Ht 
Subgroup 

Mean (A%) 

Population 
Regression 

Mean (A%) 
Weight 140.2 135.0 -5.2  ( 3.7) 140.2 _   
Height (Stature) 167.3 167.1 -0.2  ( 0.1) 168.6 1.3 (0.8) 
Cervicale Height 142.5 142.4 -0.1  ( 0.1) 144.1 1.6 (1.1) 
Acromion Height 135.7 135.7 - - 13 7.3 1.6 (1.2) 
Radiale Height 104.8 105.0 0.2  ( 0.2) 105.9 1.1 (1.0) 
Stylion Height 80.2 80.5 0.3  ( 0.4) 81.4 1.2 (1.5) 
Dactylion Height 61.5 62.1 0.6  ( 1.0) 62.8 1.3 (2.1) 
Suprasternale Ht 136.3 136.1 -0.2  ( 0.1) 137.5 1.2 (0.9) 
Nipple Height 120.8 121.4 0.6  ( 0.5) 122.6 1.8 (1.5) 
Waist Ht-Omphalion 98.7 100.2 1.5  ( 1.5) 101.3 2.6 (2.6) 
Iliocristale Ht 101.3 102.5 1.2  ( 1.2) 103.7 2.4 (2.4) 
Buttock Height 83.1 84.9 1.8  ( 2.2] 85.8 2.7 (3.2) 
Trochanterion Ht 86.9 88.6 1.7  ( 2.0) 89.7 2.8 (3.2) 
Gluteal Furrow Ht 74.6 76.4 1.8  ( 2.4) 77.3 2.7 (3.6) 
Crotch Height 78.3 80.7 2.4  ( 3.1) 81,4 3.1 (4.0) 
Patella Top Height 48.5 49.5 1.0  ( 2.1] 50.1 1.6 (3.3) 
Knee Circ Height 45.7 46.6 0.9  I 2.01 47.1 1.4 (3.1) 
Fibular Height 40.2 41.2 1.0 2.5; 41.7 1.5 (3.7) 
Calf Height 32.0 33.3 1.3 4.i: 33.6 1.6 (5.0) 
Ankle Height 12.0 • 13.1 1.1 9.2 13.1 1.1 (9.2) 
Sitting Height 88.1 87.5 -0.6 0.7 88.1 — 
Eye Height/Sitting 76.1 75.9 -0.2  ( 0.3 >     76.5 0.4 (0.5) 
'dshoulder Ht/Sit 60.2 59.8 • -0.4 0.7 60.5 0.3 (0.5) 

ncromion Height/Sit 56.5 56.1 -0.4  1 0.7 )     57.0 0.5 (0.9) 
Elbow Rest Ht/Sit 20.9 22.4 1.5 7.2 22.8 1.9 (9.1) 
Knee Height/Sitting 51.7 52.3 0.6 1.2 52.9 1.2 (2.3) 
Popliteal Ht/Sit 40.0 41.5 1.5 ;3.8 1     41.8 1.8 (4.5) 
Buttock-Knee Length 56.0 56.7 0.7 1.3 1     57.4 1.4 (2.5) 
Buttock-Popliteal 46.1 47.2 1.1 ,2.4 >     47.8 1.7 (3.7) 
Shoulder-Elbow Lg 33.2 33.9 0.7 [2.1 34.4 1.2 (3.6) 
Acromion-Radiale Lg 30.2 30.9 0.7 [2.3 )     31.4 1.2 (4.0) 
Elbow-Wrist Length 27.7 28.4 0.7 [2.5 )     28.7 1.0 (3.6) 
Radiale-Stylion Lg 24.6 25.3 0.7 [2.8 )     25.7 1.1 (4.5) 
Elbow-Grip Length 32.6 33.3 0.7 [2.1 )     33.7 1.1 (3.4) 
Thumb-Tip Reach 73.9 76.5 2.6 (3.5 )     76.7 2.8 (3.8) 
Thumb-Tip Reach/Extd 82.3 85.4 3.1 (3.8 )     85.8 3.5 (4.3) 
Sleeve Inseam 44.4 46.1 1.7 [3.8 )     46.7 2.3 (5.2) 
Biacromial Breadth 37.5 38.7 1.2 (3.2 )             39.0 1.5 (4.0) 
Bideltoid Breadth 44.1 44.3 0.2 (0.5 )     45.3 1.2 (2.7) 
Chest Breadth 29.5 30.0 0.5 (1.7 )     30.6 1.1 (3.7) 
Waist Breadth-Omph 27.2 27.4 0.2 (0.7 )     28.2 1.0 (3.7) 
Hip Breadth 32.3 32.2 -0.1 (0.3 )     32.9 0.6 (1.9) 
Hip Breadth/Sitting 34.2 34.0 0.2 (0.6 )     34.9 0.7 (2.0) 
Elbow Breadth Bone/R  6.5 6.8 0.3 (4.6 )      6.8 0.3 (4.6) 
Forearm-Forearm Br 48.2 49.6 1.4 (2.9 )     50.9 2.7 (5.6) 
Knee Breadth Bone/R 9.3 9.4 0.1 (1.1 )      9.4 0.1 (1.1) 
Chest Depth 21.3 22.2 0.9 (4.2 )     22.7 1.4 (6.6) 
Maist Depth-Omph 18.9 19.6 0.7 (3.7 )     20.3 1.4 (7.4) 
attock Depth 20.7 21.2 0.5 (2.4 )     21.8 1.1 (5.3) 

Thigh Clearance Ht 14.3 14.7 0.4 (2.8 )     15.1 0.8 (5.6) 

* Weight in pounds.  All other measurement values in centimeters.  Small-s1 



bUDyxoup values ana ubAt-iyb/ Keyression Values* 

•/ariable 

5%ile 
Population 

Value 

Sm-Sh 
Sit-Ht 

Subgroup 
Mean (A%) 

Population 
Regression 

Mean (A%) 

leek Circ - Max 35.4 35.9 0.5 (1.4) 36.4 1.0 (2.8) 
"houlder Circ      108.4 108.5 0.1 (0.1) 110.7 2.3 (2.1) 
:hest Circumference 88.6 90.1 1.5 (1.7) 91.8 3.2 (3.6) 
/aist Circ-Omph 75.7 77.0 1.3 (1.7) 79.6 3.9 (5.2) 
/aist Circ-Omph/Sit 75.4 77.2 1.8 (2.4) 79.8 4.4 (5.8) 
iuttock Circ 89.7 89.4 -0.3 (0.3) 91.1 1.4 (1.6) 
iuttock Circ/Sit 97.1 96.7 -0.4 (0.4) 99.0 1.9 (2.0) 
/ertical Trunk Circ 156.7 153.7 -3.0 (1.9) 156.3 -0.4 (0.3) 
7ert Trunk Circ/Sit 150.4 148.0 -2.4 (1.6) 150.2 -0.2 (0.1) 
Ipper Thigh Circ 51.5 52.4 0.9 (1.7) 53.6 2.1 (4.1) 
Ipper Thigh Circ/Sit 50.8 51.4 0.6 (1.2) 52.7 1.9 (3.7) 
Knee Circumference 35.4 35.3 -0.1 (0.3) 35.9 0.5 (1.4) 
;nee Circ/Sitting 36.0 36.1 0.1 (0.3) 36.5 0.5 (1.4) 
Calf Circ/Right 33.5 34.0 0.5 (1.5) 34.7 1.2 (3.6) 
Vnkle Circumference 20.4 20.8 0.4 (2.0) 21.0 0.6 (2.9) 
;cye Circumference 43.8 44.1 0.3 (0.7) 45.2 1.4 (3.2) 
Uceps Circ/Extd/R 27.0 27.8 0.8 (3.0) 28.3 1.3 (4.8) 
-iiceps Circ/Flexd/R 29.1 29.8 0.7 (2.4) 30.4 1.3 (4.5) 
Clbow Circ-Extended 25.4 25.6 0.2 (0.8) 25.9 0.5 (2.0) 
ilbow Circ-Flexed 28.5 29.1 0.6 (2.1) 29.5 1.0 (3.5) 
lower Arm Circ/Flexd 27.2 27.7 0.5 (1.8) 28.0 0.8 (2.9) 
.Vrist Circumference 16.2 16.5 0.3 (1.9) 16.7 0.5 (3.1) 
Sleeve Lg/Spine-Scye 25.5 26.5 1.0 (3.9) 26.9 1.4 (5.5) 
">leeve L/Spine-Elbow 56.4 56.9 0.5 (0.9) 57.7 1.3 (2.3) 
ileeve L/Spine-Wrist 85.2 85.6 0.4 (0.5) 86.7 1.5 (1.8) 
Shoulder Length 14.6 15.7 1.1 (7.5) 15.8 1.2 (8.2) 
interscye 32.5 36.9 4.4 (13.5) 36.9 4.4 (13.5) 
Cnterscye Maximum 56.6 57.0 0.4 (0.7) 58.1 1.5 (2.7) 
.Jaist Front-Omph 36.9 37.5 0.6 (1.6) 37.8 0.9 (2.4) 
:rotch Lg-Omphalion 63.6 64.0 0.4 (0.6) 65.1 1.5 (2.4) 
/aist Back-Omphalion 43.1 43.5 0.4 (0.9) 44.1 1.0 (2.3) 
?oot Length 25.1 25.7 0.6 (2.4) 25.8 0.7 (2.8) 
."oof Breadth 9.0 9.3 0.3 (3.3) 9.3 0.3 (3.3) 
Ball-of-Foot Circ 22.9 23.4 0.5 (2.2) 23.6 0.7 (3.1) 
Bi-Malleolar Br 6.7 6.9 0.2 (3.0) 7.0 0.3 (4.5) 
uateral Malleolus Ht 6.2 6.6 0.4 (6.5) 6.7 0.5 (8.1) 
ledial Malleolus Ht 7.6 8.0 0.4 (5.3) 8.1 0.5 (6.6) 
Hand Length 17.8 18.2 0.4 (2.2) 18.4 0.6 (3.4) 
Palm Length 10.0 10.3 0.3 (3.0) 10.4 0.4 (4.0) 
rland Br/Metacarpale 8.2 8.5 0.3 (3.7) 8.5 0.3 (3.7) 
[land C/Metacarpale 20.0 20.6 0.6 (3.0) 20.7 0.7 (3.5) 
iland Thick/Meta-3 2.4 2.7 0.3 (12.5) 2.7 0.3 (12.5) 
Head Circumference 55.2 56.1 0.9 (1.6) 56.4 1.2 (2.2) 
Head Length 18.8 19.4 0.6 (3.2) 19.5 0.7 (3.7) 
Head Breadth 14.7 15.3 0.6 (4.1) 15.3 0.6 (4.1) 

* Weight in pounds.  All other measurement values in centimeters 
sitting height subgroup n=58. 

Small-shor 
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Subgroup Values and USAF-1967 Regression Values* 

riable 

Large-Long 
95%ile    Sit-Ht 

Population  Subgroup 
Value      Mean (A%) 

Population 
Regression 

Mean (A%) 

i.ght 210.8 215.9 5.1 2.4) 210.8 - — 
Lght (Stature) 187.7 187.6 -0.1  I 0.1) 186.8 -0.9 (0.5) 
.vicale Height 161.8 161.3 -0.5 0.3) 160.7 -1.1 (0.7) 
..omion Height 154.8 154.5 -0.3 '0.2) 153.8 -1.0 (0.6) 
iiale Height 120.0 119.6 -0.4 '0.31 119.2 -0.8 (0.7) 
,-lion Height 93.3 92.6 -0.7 [0.8) 92.2 -1.1 (1.2) 
;tylion Height 73.2 72.1 -1.1 '1.5) 71.9 -1.3 (1.8) 
^rasternale Ht 154.5 154.2 -0.3 0.2) 153.5 -1.0 (0.6) 
>ple Height 138.1 137.1 -1.0 0.7) 136.4 -1.7 (1.2) 
Lst Ht-Omphalion 114.3 112.3 -2.0 r1 .71 112.1 -2.2 (1.9) 
iocristale Ht 117.2 115.3 -1.9 '1.6) 115.1 -2.1 (1.8) 
Ltock Height 97.5 95.3 -2.2 [2.3) 94.9 -2.6 (2.7) 
^chanterion Ht 101.3 98.7 -2.6  ( 2.6) 98.6 -2.7 (2.7) 
iteal Furrow Ht 87.9 85.6 -2.3 2.6) 85.2 "2.7 (3.1) 
:>tch Height 92.0 89.2 -2.8 3.0) 89.1 -2.9 (3.2) 
..ella Top Height 56.9 55.6 -1.3 12.3) 55.4 -1.5 (2.6) 
:e  Circ Height 53.9 52.5 -1.4 [2.6) 52.4 -1.5 (2.8) 
mlar Height 47.6 46.4 -1.2 [2.5) 46.3 -1.3 (2.7) 
If Height 39.3 38.1 -1.2 [3.1) 37.7 -1.6 (4.1) 
:le Height 15.8 14.3 -1.5 '9.5) 14.4 -1.4 (8.9) 
~ting Height 98.6 99.3 0.7 [0.7) 98.6 — — 
s Height/Sitting 86.1 86.5 0.4 [0.5) 85.7 -0.4 (0.5) 
Ishoulder Ht/Sitting 69.2 69.5 0.3 '0.4) 69.0 -0.2 (0.3) 
romion Ht/Sitting 65.9 65.9 — — 65.4 -0.5 (0.6) 
JOW Rest Ht/Sitting 29.5 27.9 -1.6 5.4) 27.7 -1.8 (6.1) 
>e Height/Sitting 59.9 59.1 -0.8 '1.3) 58.9 -1.0 (1.9) 
iliteal Ht/Sitting 47.5 46.0 -1.5 [3.2) 45.8 -1.7 (3.6) 
iitock-Knee Length 65.0 63.7 -1.3 [2.0) 63.7 -1.3 (2.0) 
Ltock-Popliteal 54.6 53.2 -1.4 [2.6) 53.2 -1.4 (2.6) 
mlder-Elbow Length 38.8 38.0 -0.8 f2.1) 37.7 -1.1 (2.8) 
romion-Radiale Lg 35.8 34.9 -0.9 2.5) 34.6 -0.8 (2.2) 
oow-Wrist Length 32.4 31.4 -1.0 '3.1) 31.4 -1.0 (3.1) 
Jiale-Stylion Lg 29.2 28.3 -0.9 3.1) 28.2 -1.0 (3.4) 
oow-Grip Length 37.9 36.9 -1.0 2.6) 36.9 -1.0 (2.6) 
umb-Tip Reach 87.0 84.8 -2.2 2.5) 84.2 -2.8 (3.2) 
imb-Tip R'ch Extended 9 7.3 94.7 -2.6 [2.7) 93.7 -3.6 (3.7) 
oeve Inseara 52.8 50.8 -2.0 '3.8) 50.6 -2.2 (4.2) 
lcromial Breadth 43.8 42.8 -1.0 12.3) 42.6 -1.2 (2.7) 
deltoid Breadth 52.6 51.9 -0.7 '1.3) 51.5 -1.1 (2.1) 
est Breadth 36.5 35.4 -1.1 3.0) 35.2 -1.3 (3.6) 
Lst Breadth-Omphalion 35.0 34.2 -C.8 [2.3) 34.0 -1.0 (2.9) 
o Breadth 38.5 38.0 -0.5 '1.3) 37.9 -0.6 (1.6) 
p Breadth/Sitting 41.8 41.1 -0.7  | 1.7) 41.1 -0.7 (1.7) 
bow Breadth Bone/R 7.7 7.5 -0.2 '2.6) 7.4 -0.3 (3.9) 
rearm-Forearm Breadth 60.7 58.6 -2.1 3.5) ' 58.2 -2.5 (4.1) 
ae Breadth Bone/R 10.7 10.6 -o.i 0.9) 10.6 -0.1 (0.9) 
est Depth 27.7 26.7 -1.0 r3.6) 26.6 -1.1 (4.0) 
ist Depth-Oraphalion 26.1 24.7 -1.4 5.4) 24.6 -1.5 (5.7) 
ttock Depth 27.5 26.4 -1.1 r4.0) 26.5 -1.0 (3.6) 
iqh Clearance Heiqht 18.8 18.3 -0.5 2.7) 18.2 -0.6 (3.2) 

Weight in pounds.  All other measurement values in centimeters, 
sitting height subgroup n=80. 

Large-long 
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v-^ji. w^^ixUil  v^*XU^-hj 

iable 

Large-Long 
95%ile     Sit-Ht 

Population  Subgroup 
Value      Mean (A%) 

Population 
Regression 

Mean (A%) 

:k Circ Maximum 41.6 40.9 -0.7  ( 1.7) 40.5 -1.1  ( 2.6) 
Mulder Circ 127.6 126.2 -1.4  < 1.1) 125.5 -2.1  ( 1.6) 
tst Circumference 109.4 106.6 -2.8  ( 2.6) 106.2 -3.2  ( 2.9) 
ist Circ-Omphalion 100.1 97.2 -2.9  < 2.9) 9 6.7 -3.4  ( 3.4) 
1st Circ-Omph/Sit 100.2 96.0 -4.2 '4.2) 96.0 -4.2  ( 4,2) 
_.tock Circumference 107.y 107.3 -0.6  1 0.6) 107.0 -0.9  ( 0.8) 
ttock Circ/Sitting 119.3 117.8 -1.5  < 1.3) 117.2 -2.1  ( 1.8) 
ctical Trunk Circ 180.2 182.1 1.9  ( 1.1) 180.9 0.7  ( 0.4) 
rt Trunk Circ/Sit 173.2 174.4 1.2  ( 0.7) 173.4 0.2  ( 0.1) 
;er Thigh Circ 66.2 65.0 -1.2  ( 1.8) 64.6 -1.6  ( 2.4) 
:iar Thigh Circ/Sit 65.0 64.1 -0.9 1-4) 63.7 -1.3 2.0) 
je Circumference 42.2 41.9 -0.3  < 0.7) 41.7 -0.5 1.2) 
^e Circ/Sitting 43.0 42.6 -0.4 0.9) 42.4 -0.6  ( 1.4) 
l.f Circ/Right 41.0 40.1 -0.9  ( 2.2) 40.0 -1.0  1 2.4) 
:le Circumference 24.6 24.0 -0.6  1 2.4) 24.0 -0.6  ( 2.4) 
ye Circumference 53.0 51.8 -1.2 2.3) 51.9 -1.1 i2.l) 
-*eps Circ/Extended/R 34.7 33.9 -0.8 

r2.3) 33.5 -1.2 (3.5) 
:eps Circ/Flexed/R 36.6 35.8 -0.8 [2.2) 35.4 -1.2 (3.3) 
IOW Circ-Extended 30.1 29.8 -0.3 1.0) 29.6 -0.5 (1.7) 
)OW Circ-Flexed 34.2 33.4 -0.8 2.3) 33.1 -1.1 (3.2) 
;er Arm Circ-Flexed 32.4 32.0 -0.4 (1.2) 31.7 -0.7 (2.2) 
1st Circumference 19.2 18.8 -0.4 '2.1) 18.6 -0.6 (3.1) 
;eve L/Spine-Scye 31.5 30.5 -1.0 [3.2) 30.2 -1.3 (4.1) 
^eve L/Spine-Elbow 65.0 64.4 -0.6 [0.9) 63.8 -1.2 (1.8) 
;eve L/Spine-Wrist 96.8 96.0 -0.8 '0.8) 95.4 -1.4 (1.4) 
lulder Length 18.7 17.5 -1.2 16.4) 17.5 -1.2 (6.4) 
cerscye 45.0 40.7 -4.3 (9.6) 4 0.9 -4.1 (9.1) 
terscye Maximum 66.6 65.5 -1.1 '1.7) 65.4 -1.2 (1.8) 
1st Front-Omphalion 44.2 43.8 -0.4 (0.9) 43.2 -1.0 (2.3) 
jtch Length-Omphalion 7 8.2 76.8 -1.4 '1.8) 7 6.7 -1.5 (1.9) 
1st Back-Omphalion 50.9 50.2 -0.7 1.4) 49.9 -1.0 (2.0) 
ot Length 29.0 28.6 -0.4 (1.4) 28.4 -0.6 (2.1) 
it Breadth 10.6 10.4 -0.2 (1.9) 10.3 -0.3 (2.8) 
Ll-of-Foot Circ 27.0 26.4 -0.6 (2.2) 26.2 -0.8 (3.0) 
-Malleolar Breadth 8.0 7.7 -0.3 (3.8) 7.7 -0.3 (3.8) 
ceral Malleolus Ht 8.0 7.5 -0.5 (6.3) 7.5 -0.5 (6.3) 
.lial Malleolus Ht 9.5 9.2 -0.3 (3.2) 9.1 -0.4 (4.2) 
.id Length 20.5 20.0 -0.5 (2.4) 19.9 -0.6 (2.9) 
Lm Length 11.7 11.3 -0.4 (3.4) 11.3 -0.4 (3.4) 
id Br/Metacarple 9.6 9.4 -0.2 (2.1) 9.3 -0.3 (3.1) 
id Circ/Metacarpale 23.1 22.7 -0.4 :i.7) 22.5 -0.6 (2.6) 
id Thick/Meta-3 3.1 2.9 -0.2 (6.5) 2.9 -0.2 (6.4) 
id Circumference 59.9 58.8 -1.1 (1.8) 58.7 -1.2 (2.0) 
id Length 21.0 20.3 -0.7 (3.3) 20.3 -0.7 (3.3) 
id Breadth 16.5 15.9 -0.6 (3.6) 15.9 -0.6 (3.6 ) 

Weight in pounds.  All other measurement values in centimeters 
sitting height subgroup n=80. 

Large-long 
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Comparison of 5th Percentile Values With Small-Short Sitting Height 
^ Subgroup Values and WAF-1968 Regression Values* 

Sm-Sh 
5%ile     Sit-Ht Population 

Population  Subgroup Regression 
iable Value     Mean A    (&%)     Mean      A (A%) 

ight 102.3 100.5 -1.8  ( 1.8) 102.3 - - 
tture 152.4 152.5 0.1  ( 0.7) 153.4 1.0 (0.7) 
iture, Maximum 152.9 153.1 0.2  ( 0.1) 154.0 1.1 (0.7) 
•vicale Height 130.3 130.6 0.3  ( 0.2) 131.5 1.2 (0.9) 
•omial Height 123.0 123.1 0.1  ( 0.1) 124.3 1.3 (1.1) 
irasternale Ht 123.4 123.6 0.2  ( 0.2) 124.6 1.2 (1.0) 
;t Point Height 110.0 110.8 0.8  ( 0.7) 111.9 1.9 (1.7) 
Lst Height 93.1 94.4 1.3  ( 1.4) 95.0 1.9 (2.0) 
lominal Ext Ht 86.1 87.8 1.7  ( 2.0) 88.5 2.4 (2.8) 
ochanteric Ht 75.7 77.6 1.9  ( 2.5) 78.3 2.6 (3.4) 
Ltock Height 75.4 77.8 2.4  ( 3.2) 78.0 2.6 ( 3 . 4 ) 
ateal Furrow Ht 66.4 68.8 2.4  ( 3.6) 69.3 2.9 (4.5) 
jiale Height 38.2 39.5 1.3  ( 3.4) 39.8 1.6 (4.2) 
otch Height 68.1 70.2 2.1  ( 3.1) 70.7 2.6 (3.8) 
!cle Height 9.2 10.6 1.4 (1 5.2) 10.7 1.5 (16.3) 
iieral Malleolus Ht 5.8 6.3 0.5  ( Tl 6) 6.4 0.6 (10.3) 
tting Ht, Relaxed 78.9 78.6 -0.3  1 0.4) 79.2 0.3 (0.4) 
tting Height 80.4 79.7 -0.7  ( 0.9] 80.4 - - 
3 Height, Sitting 68.7 68.4 -0.3  1 0.4) 69.1 0.4 (0.6) 
Ishoulder Ht, Sit 53.7 53.3 -0.4 0.7] 54.0 0.3 (0.6) 
i.st Ht, Sitting 20.5 21.3 0.8 3.9 21.6 1.1 (5.4) 
JOW Rest Height 18.7 20.2 1.5 8.o; 20.8 2.1 (11.2) 
>liteal Height 38.0 39.6 1.6 '4.2] 39.5 1.5 (4.0) 
Ltock-Popliteal L 43.5 45.1 1.6 3.7 45.2 1.7 (3.9) 
:tock-Knee Length 53.2 54.0 0.8 [1.5 54.4 1.2 (2.3) 
jomion-Radiale Lgth 28.3 29.5 1.2 [4.2 29.5 1.2 (4.2) 
liale-Stylion Lgth 21.2 22.2 1.0 ,4.7] 22.3 1.1 (5.2) 
amb-Tip Reach 67.7 70.9 3.2 [4.7 1     70.8 3.1 (4.6) 
amb-Tip, Extended 76.0 79.6 3.6 [4.7 1     79.5 3.5 (4.6) 
:rhead Reach 185.2 188.0 2.8 [1.5 189.1 3.9 (2.1) 
.:k Circumference 31.1 32.1 1.0 [3.2 32.2 1.1 (3.5) 
oulder Circ 92.6 93.8 1.2 (1.3 94.5 1.9 (2.1) 
?st Circ at Scye 77.0 78.3 1.3 [1.7 )     78.9 1.9 (2.5) 
;t Circumference 81.6 83.6 2.0 (2.5 )     83.8 2.2 (2.7) 
:st Circ Below Bust 67.2 68.7 1.5 (2.2 )     69.2 2.0 (3.0) 
Lst Circumference 59.5 61.1 1.6 (2.7 )     61.4 1.9 (3.2) 
lominal Ext Circ 74.8 77.6 2.8 (3.7 )     78.1 3.3 (4.4) 
)  C-7" Below Waist 85.1 85.3 0.2 (0.2 )     86.7 1.6 (1.9) 
) C-9" Below Waist 85.8 85.8 - - 87.6 1.8 (2.1) 
per Thigh Circ 48.7 49.7 1.0 (2.1 )     50.8 2.1 (4.3) 
ee Circumference 32.8 33.1 0.3 (0.9 )     33.6 0.8 (2.4) 
If Circ, Right 30.6 31.3 0.7 (2.3 )     31.7 1.1 (3.6) 
;le Circumference 19.0 19.6 0.6 (3.2 )     19.8 0.8 (4.2) 
rtical Trunk Circ 143.5 142.2 -1.3 (0.9 )    143.6 0.1 (0.1) 
,:t Trunk Circ, Sit 139.4 137.9 -1.5 (1.1 )    139.6 0.2 (0.1) 
ctock Circ, Sit 90.9 90.8 -0.1 (0.1 )     92.1 1.2 (1.3) 
/e Circumference 33.6 34.3 0.7 (2.1 )     34.5 0.9 (2.7) 
illary Arm Circ 23.9 24.9 1.0 (4.2 )     25.1 1.2 (5.0) 
:eps C, Relaxed, R 22.2 23.] 0.9 (4.1 )     23.4 1.2 (5.4) 
:eps C, Flexed, R 23.3 24.2 0.9 (3.9 )     24.5 1.2 (5.2) 

.•/eight in pounds.  All other measurement values in centimeters 
sitting height subgroup n=49. 

Small-short 
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iU-U^i-uup    vulueti   u.uu   inu-ijuo    Kckjiebiiuli   VdlueS' 

iable 

5%ile 
Population 

Value 

Sm-Sh 
Sit-Ht 

Subgroup 
Mean (A%) 

Population 
Regression 

Mean (A%) 

iow Circ, Flexed 24.2 25.0 0.8  ( 3.3) 25.3 1.1  ( 4.5) 
earra C, Relaxed 21.3 21.7 0.4  ( 1.9) 22.0 0.7  ( 3.3) 
earm C, Flexed 22.6 23.1 0.5  ( 2.2) 23.3 0.7  ( 3.1) 
.st Circumference 13.8 14.1 0.3  ( 2.2) 14.2 0.4  ( 2.9) 
icromial Breadth 33.2 34.2 1.0  ( 3.0) 34.3 1.1  ( 3.3) 
leltoid Breadth 38.2 38.9 0.7  ( 1.8) 39.4 1.2  ( 3.1) 
:st Breadth 25.1 25.8 0.7  ( 2.8) 2 6.1 1.0  ( 4.0) 
t Pt-Bust Pt Br 16.1 17.3 1.2  ( 7.5) 17.4 1.3  ( 8.0) 
.st Breadth 21.2 22.0 0.8  ( 3.8) 22.1 0.9  ( 4.2) 
> Breadth 31.6 32.0 0.4  ( 1.3) 32.4 0.8  ( 2.5) 
.gh-Thigh Br, Sit 33.8 34.4 0.6  ( l.H) 35.1 1.3  ( 3.8) 
aeral Breadth, R 5.6 5.b 0.2  I 3.6) 5.8 0.2  ( 3.6) 
loral Breadth, R 7.4 7.7 0.3  ( 4.1) 7.7 0.3  ( 4.1) 
;st Depth 20.9 21.9 1.0  ( 4.8) 21.9 1.0  ( 4.8) 
st Depth 14.8 15.3 0.5  1 3.4) 15.5 0.7  ( 4.7) 
;ominal Ext Depth 17.9 18.7 0.8 4.5) 18.9 1.0 5.6) 
:tock Depth 18.4 19.0 0.6 3.3) 19.3 0.9 4.9) 
gh Clearance 10.4 10.8 0.4 ,3.8) 11.1 0.7 6.7) 
ulder Length 13.0 13.9 0.9 [6.9) 14.0 1.0 '7.7) 
k-Bust Point Lgth 22.5 24.1 1.6 [7.1) 23.8 1.3 5.8) 
ap Length 59.2 61.6 2.4 4.1) 61.2 2.0  1 3.4) 
.erscye 31.2 32.5 1.3 [4.2) 33.3 2.1 6.7) 
erscye, Maximum 43.9 45.5 1.6 [3.6) 46.5 2.6 5.9) 

•k Curvature 37.6 39.0 1.4 [3.7) 39.6 2.0 [5.3) 
st Back 37.0 37.8 0.8 [2.2) 38.2 1.2 [3.2) 
erior Waist Lgth 30.5 31.3 0.8 [2.6) 31.5 1.0 [3.3) 
eve Inseam 40.2 42.3 2.1 (5.2) 42.4 2.2 (5.5) 
ne-To-Scye Lgth 18.3 19.6 1.3 (7.1) 19.4 1.1 (6.0) 
me-To-Elbow Lgth 49.4 50.2 0.8 (1.6) 50.6 1.2 (2.4) 
ne-To-Wrist Lgth 74.2 75.5 1.3 (1.8) 75.9 1.7 (2.3) 
id Length 16.9 17.8 0.9 (5.3) 17.6 0.7 (4.1) 
\d  Breadth 6.9 7.2 0.3 (4.3) 7.3 0.4 (5.8) 
id Circumference 16.8 17.5 0.7 (4.2) 17.6 0.8 (4.8) 
>t Length 22.2 22.7 0.5 (2.3) 22.9 0.7 (3.2) 
jt Breadth 8.0 8.6 0.6 (7.5) 8.5 0.5 (6.3) 
id Length 17.3 18.0 0.7 (4.0) 18.0 0.7 (4.0) 
id Breadth 13.5 14.1 0.6 (4.4) 14.3 0.8 (5.9) 
id Circumference 52.3 53.4 1.1 (2.1) 53.7 1.4 (2.7) 

/eight in pounds.  All other measurement values in centimeters, 
.itting height subgroup n=4 9. 

Small-short 
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Comparison of 95th Percentile Values With Large-Long Sitting Height 
Subgroup Values and WAF-1968 Regression Values* 

iable 

95%ile   Lg-L Sit-Ht 
Population  Subgroup 

Value     Mean (A%) 

Population 
Regression 

Mean (A%) 

ght 156.4 161.2 4.8  ( 3.1) 156.4 ~ ~ 
.ture 172.2 171.7 -0.5  ( 0.3) 171.2 -1.0  ( 0.6) 
ture, Maximum 172.8 172.5 -0.3  ( 0.2) 171.9 -0.9  ( 0.5) 
vicale Height 148.4 147.9 -0.5  ( 0.3) 147.4 -1.0  ( 0.7) 
omial Height 141.1 140.5 -0.6  ( 0.4) 139.9 -1.2  ( 0.9) 
rasternale Ht 140.9 140.3 -0.6  ( 0.4) 139.9 -1.0  ( 0.7) 
it Point Height 127.3 125.0 -2.3  ( 1.8) 12 5.0 -2.3  ( 1.8) 
st Height 107.9 106.4 -1.5  ( 1.4) 106.0 -1.9  ( 1.8) 
lominal Ext Ht 100.7 98.2 -2.5  ( 2.5) 98.2 -2.5  ( 2.5) 
chanteric Ht 89.8 87.5 -2.3  ( 2.6) 87.4 -2.3  ( 2.6) 
.tock Height 89.2 86.9 -2.3  ( 2.6) 86.8 -2.4  ( 2.7) 
iteal Furrow Ht 79.4 76.6 -2.8  ( 3.5) 76.4 -3.0  ( 3.8) 
jiale Height 46.1 44.6 -1.5  ( 3.3) 44.3 -1.8  ( 3.9) 
jtch Height 81.4 78.9 -2.5  ( 3.1) 78.7 -2.7  ( 3.3) 
-le Height 13.6 11.9 -1.7 (1 2.5) 11.8 -1.8 (1 3.2) 
eral Malleolus Ht 7.8 7.2 -0.6  ( 7.7) 7.2 -0.6  ( 7.7) 
ting Ht, Relaxed 89.7 90.2 0.5  1 0.6) 89.5 -0.2  ( 0.2) 
ting Height 90.9 91.9 1.0  ( 1.11 90.9 - - 
Height, Sitting 78.8 79.5 0.7  ( 0.9) 78.4 -0.4  1 0.5) 

ishoulder Ht, Sit 62.5 63.1 0.6  ( 1.0] 62.2 -0.3  ( 0.5) 
st Ht, Sitting 26.2 25.9 -0.3  ( 1.1] 25.2 -1.0  ( 3.8) 

• ow Rest Height 26.9 25.0 -1.9  ( 7.1] 24.6 -2.3 8.6) 
liteal Height 44.1 42.8 -1.3  | 2.9] 42.7 -1.4  ( 3.2) 
tock-Popliteal L 52.6 50.6 -2.0  | 3.8] 50.6 -2.0  | 3.8) 
tock-Knee Length 61.9 60.9 -1.0 1.6 60.9 -1.0  1 1.6) 
omion-Radiale Lgth 33.6 32.9 -0.7  ( 2.1 32.7 -0.9 2.7) 
liale-Stylion Lgth 25.7 24.7 -1.0 3.9 24.6 -1.1 ,4.3) 
;mb-Tip Reach 80.5 77.6 -2.9 ,3.6 I     77.8 -2.7 [3.4) 
imb-Tip, Extended 92.3 88.4 -3.9 ,4.2 1     88.6 -3.7 (4.0) 
•rhead Reach 213.3 209.2 -4.1 [1.9 )    210.0 -3.3 U.6) 
:k Circumference 36.7 35.9 -0.8 2.2 35.5 -1.2 (3.3) 
• ulder Circ 109.4 107.9 -1.5 [1.4 107.4 -2.0 (1.8) 
:st Circ at Scye 93.2 91.5 -1.7 [1.8 )     90.7 -2.5 (2.7) 
it Circumference 100.2 97.5 -2.7 [2.7 )     96.8 -3.4 (3.4) 
;st Circ Below Bust 83.1 80.6 -2.5 [3.0 )     80.5 -2.6 (3.1) 
Lst Circumference 77.2 75.1 -2.1 (2.7 )     74.2 -3.0 (3.9) 
iominal Ext Circ 98.6 95.9 -2.7 (2.7 )     94.7 -3.9 (4.0) 
) C-7" Below Waist 103.3 102.3 -1.0 (1.0 )    101.9 -1.4 (1.4) 
> C-9" Below Waist 105.6 104.8 -0.8 (0.8 )    104.3 -1.3 (1.2) 
ier Thigh Circ 62.6 61.7 -0.9 (1.4 )     61.1 -1.5 (2.4) 
:e Circumference 40.2 39.7 -0.5 (1.2 )     39.5 -0.7 (1.7) 
1f Circ, Right 37.9 36.9 -1.0 (2.6 )     37.0 -0.9 (2.4) 
:le Circumference 23.3 22.6 -0.7 (3.0 )    22.6 -0.7 (3.0) 
:-tical Trunk Circ 166.3 167.5 1.2 (0.7 )    166.3 - - 

rt Trunk Circ, Sit 161.0 162.6 1.6 (1.0 )    161.5 0.5 (0.3) 
.tock Circ, Sit 110.8 110.3 -0.5 (0.5 )    109.3 -1.5 (1.4) 
•/e Circumference 41.1 40.3 -0.8 (1.9 )     40.1 -1.0 (2.4) 
Lllary Arm Circ 31.5 30.8 -0.7 (2.2 )     30.2 -1.3 (4.1) 
:eps C, Relaxed, R 29.7 28.5 -1.2 (4.0 )     28.3 -1.4 (4.7) 
:eps  C, Flexed, R 30.8 29.7 -1.1 (3.6 )     29.6 -1.2 (3.9) 

Jeight in pounds.  All other measurement values in centimeters 
fitting height subgroup n=51. 

Large-long 
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Subgroup Values and WAF-1968 Regression Values* 

iable 

Large-Long 
95%ile     Sit-Ht 

Population  Subgroup 
Value      Mean (A%) 

Population 
Regression 

Mean (A%) 

ow Circ, Flexed 30.0 29.0 -1.0 (3.3) 28.9 -1.1  ( 3.7) 
rearm C, .Relaxed 25.8 25.5 -0.3 (1.2) 25.3 -0.5  ( 1.9) 
-earm C, Flexed 27.5 27.1 -0.4 (1.5) 26.9 -0.6  ( 2.2) 
st Circumference 16.2 16.0 -0.2 (1.2) 15.9 -0.3  ( 1.9) 
icromial Breadth 38.6 37.6 -1.0 (2.6) 37.5 -1.1  ( 2.8) 
ieltoid Breadth 45.9 45.2 -0.7 (1.5) 44.9 -1.0  ( 2.2) 
.•st Breadth 31.4 30.3 -1.1 (3.5) 30.2 -1.2  ( 3.8) 
5t Pt-Bust Pt Br 21.2 19.9 -1.3 (6.1) 19.9 -1.3  ( 6.1) 
Lst Breadth 27.6 26.5 -1.1 (4.0) 26.5 -1.1  ( 4.0) 
.' Breadth 38.8 38.3 -0.5 (1.3) 38.0 -0.8  ( 2.1) 
i.gh-Thigh Br, Sit 43.3 42.6 -0.7 (1.6) 41.9 -1.4  ( 3.2) 
ieral Breadth, R 6.7 6.5 -0.2 (3.0) 6.5 -0.2  ( 3.0) 
aoral Breadth, R 8.9 8.6 -0.3 (3.4) 8.5 -0.4  ( 4.5) 
:st Depth 27.2 26.2 -1.0 (3.7) 25.8 -1.4  ( 5.1) 
Lst Depth 20.2 19.1 -1.1 (5.4) 18.9 -1.3 6.4) 
iominal Ext Depth 24.8 23.6 -1.2 (4.8) 23.4 -1.4 5.6) 
.tock Depth 24.3 23.6 -0.7 (2.9) 23.4 -0.9 3.7) 
Lgh Clearance 14.6 14.1 -0.5 (3.4) 14.0 -0.6 4.1) 
)ulder Length 16.4 15.3 -1.1 (6.7) 15.3 -1.1 6.7) 
•k-Bust Point Lgth 28.8 28.0 -0.8 (2.8) 27.4 -1.4 4.9) 
•ap Length 72.1 70.9 -1.2 (1.7) 69.9 -2.2 3.1) 
cerscye 39.2 37.2 -2.0 (5.1) 37.2 -2.0 5.1) 
-erscye, Maximum 54.7 53.3 -1.4 (2.6) 52.8 -1.9 [3.5) 
•k Curvature 47.6 45.5 -2.1 (4.4) 45.2 -2.4 [5.0) 
ist Back 44.3 42.9 -1.4 (3.2) 42.9 -1.4 !3.2) 
..erior Waist Lgth 36.9 35.9 -1.0 (2.7) 35.8 -1.1 (3.0) 
:eve Inseam 48.2 45.8 -2.4 (5.0) 46.0 -2.2 (4.6) 
Lne-To-Scye Lgth 22.7 21.6 -1.1 (4.8) 21.4 -1.3 (5.7) 
•ne-To-Elbow Lgth 57.3 56.4 -0.9 (1.6) 56.3 -1.0 (1.7) 
Lne-To-Wrist Lgth 85.1 83.9 -1.2 (1.4) 83.7 -1.4 (1.6) 
id Length 20.1 19.3 -0.8 (4.0) 19.3 -0.8 (4.0) 
id Breadth 8.2 7.9 -0.3 (3.7) 7.9 -0.3 (3.7) 
ad Circumference 19.8 19.2 -0.6 (3.0) 19.2 -0.6 (3.0) 
>t Length 26.0 25.4 -0.6 (2.3) 25.4 -0.6 (2.3) 
)t  Breadth 9.8 9.2 -0.6 (6.1) 9.3 -0.5 (5.1) 
id Length 19.5 18.8 -0.7 (3.6) 18.9 -0.6 (3.1) 
id Breadth 15.5 14.8 -0.7 (4.5) 14.8 -0.7 (4.5) 
id Circumference 57.6 56.1 -1.5 (2.6) 56.2 -1.4 (2.4) 

height in pounds.  All other measurement values in centimeters, 
fitting height subgroup n=51. 

Large-long 

39 



»    f 

APPENDIX B 

MULTIPLE REGRESSION EQUATIONS FOR PREDICTING 
MALE AND FEMALE ANTHROPOMETRY FROM BODY WEIGHT AND STATURE 
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•      I 

MJLTIPL-    -FGV'OO ION   EQUATION   FOR PP EUIOTING M ENS 
ftNTH ?0FC^ET? IC   01 1' NSIO^S FROM   H09Y WFIGHT   AND STATURE * 

MULTIPLE 9 c G°ESSION E QUATIOh 

VARIABLE < WEIGHT   IN LBS      STATUR E   IN   MM S"   EST 
WEIGHT 1 .  ! C J 1. P C G * W T + r . 0 3 0 * H T t G. LC CDC 
hllG -IT    (STATURr ) l.: 3 D Q.QGC*WT + 1 . C 33*HT f Q. 0 0 Li. 00 
CT <VICAL-:    HcIGHT .977 .097*WT + .902*HT - 9 6.61 12.30 
&CR01ICN   HEIGH] .961 .221*WT + .653 *HT - 9 8. Zh 15.96 
RA0IALE   HEIGHT • 92 H ,25*»*MT i .63H*HT - fc 5 . b 8 17.41 
STYLIOK   HEIGHT .0^3 .199'WT + . t»99,'HT - 5 3 . 7 2 21.21 
ClACTYLICiN   hLIGHT .775 .185*WT + • «t05*HT - 7 8.2 5 22.19 
SUPRASTERNALL   HGHT .976 . 1 6 7 * M T + ,833*HT - te.r5 11.90 
MIPPLt   4EIG.HT .9*9 -.019+WT + •836*HT - 13 4 »1 «• 16.52 
WAIST   HT-OMFHALION .925 -.159*WT + . 7 3 3 * H T - 207.06 17.90 

ILIOCPISTALF   HT .91^ .107*WT + .690*HT - 15C.79 19.50 
3UTT3CK   HEIGHT . 3 7 ,J . 3 0.1 * W T + ,617*HT - 193i6& 21.65 
TROCHANTERICN   HGHT . 8 87 - . 10 0 * W T + .6'+2JfHT - 161.OC 2o. 07 
GLUTEAL   FURKCW   HGT ,*79 -.II:*'-IT t ,539*HT - 213.92 19.13 
CROTCH   HEIGHT • 861 -.216*WT + .613^HT - 199.35 21.05 
PATELLA   TCr   HcIGriT • 6 5 5 . 31C * W T t .332*HT - 99.19 13.25 
KNEE   CIDC   HFIGHT .859 .D19*WT + . 3i42*HT - 113.87 12.74 
FMULfif   HEIGHT . S45 -.J12*WT + .313*HT - 1C 9.5 3 12.03 
CALF    HLIGHT .71+7 .0 2ft*WT + .2o4*HT - 117.62 14.77 
ANKLi    H'IGHT .472 -.C26*WT + . C??*H1 - 21 .66 10.13 

SITTING   HLIGHT .73? .1C4*WT + .3 3'5*HT ¥ 2 3 G.b 3 19.53 
EY£   HEIGHT/SITTING .739 .061* '••', T + .349*HT *• 179.71 20.31 
MUSH0ULQE9   HT/SIT .715 . 2 6 C * W T + .2ol*HT + 13 7.25 19.16 
ACRCHION   H"GHT/SIT <ob& . 2 8 4 * W T f .2^+5vHT •• 12 6.35 21.29 
EL30H   REST   HGT/SIT .27? . 28!?*WT •f tp 29*HT i- 1&1.G2 25.09 
KNZE   HEIGHT/SITT"G . 3 3 7 .133*WT + .332*HT - 5^.15 11.48 
PQPLITE AL   HGHT/SIT . 555 -.19l*WT + .339VHT - 131.32 11.62 
BUTTOCK-KNEE    LNGTH . -12 . 419*WT + .257*HT f 75.1L 15.74 
3UTT0CK-POFLIT?AL ."29 .347*NT t .22V*HT f ^6.5^ 17.61 
SHOULDfR-fcLROh    LTH .7 53 .013*WT + .?07*HT - 9.04 11.26 

ACROIION-RACIALE   L .720 . 016 * W T + .195*HT - 19.38 11.81 
FL30W-WF-.IST   LENGTH .733 . n 3 1 * VJ T t .163*HT f 6.35 9.51 
RAGHH.-STYLICN   LH .7C3 . 034*WT + .1^5V'HT - 12.64 10.11 
EL?Oi-GRIc   LENGTH .733 . 0 21*WT + .193*HT + 5.65 10.61 
THUM1-TIF   REACh .633 .166*WT + .^•j^HT + 5 5.1'-+ 29.14 
THUrt=-TlF   R"Ch/XT0 .^,40 .155*WT + .^"»a*HT f cjl,d7 34.69 
SLEEVE   INS-'AV .71Q -.146*WT -i- .32?*HT - 59.99 17.33 
'M AC <CT AL   EREADTH .t-32 .317*WT + .C62*HT + 2^2.1G 17. 01 
~>I3~LTCTQ   E F E A C T H . 8 *» t 1.P42*WT - .Col^HT f HL9.S6 1^.17 
CH^ST   --RLA0TH . 7 G '* .829*WT - .0 59*HT • 287.91 13.69 

WAIST    tRQTH-CfFH"N . 8?(J 1.P65*WT - .030*HT • 265. 84 11.76 
HIP    :.-; ADTh .3G9 . 7m*WT - .^Ol'HT + 230.82 11.06 
Hio   sRCAOTh   3ITT"G .539 . 9 7 G * W T - .035*HT + 271.33 11.79 
E L i o A  L- ? n T M  a c f • ••: / 3 . i> 0 5 .352*WT + .Clo^HT + 3 3 . 3 S 3.12 
F"ARl-F"ASN   3R".JTH .729 1. 4 4 3 * J T - .13^*HT + 5 3 0.88 25.90 
KNEE    "[-"'DTH   EONE/R • U'fi .111*WT + .01?*HT •• 5 6.53 3. 4^ 
CHJST    Cf°TH .792 . 8 r r * w T - .C32*HT + 251.73 11.74 
i-J.A IS r   r'". PTH-CMF H,,c, .635 •9tO*WT - .llo*HT + 2t^.93 12.91 
""J'T 3CK   D"?TH .351 .922*WT - .D94*HT f ? 4 7 . 3 0 10. 77 
THIGH LLCARANC?   HT .821 . 60 3*WT - . 07D<lHT f U4.65 7. 66 

*  Weight in pounds.  All other values in mi 11imetors 



MULTIPLE ~UG-:SSIGN EQUATION FOP. PFCOICTIMG MENS 

ANTH«OFCME Ti- IC DIMENSIONS FROM fOOY WLIGHT ANO STATURI 

va;nu: R WEIGHT  IN 
NECK   Cl-C   -f"AXJMUvl .719 . 715*.^T 
SHOULD?1?   C IFCUI-'T _ .dtl 2.463*WT 
CHEST   ClRCUrF"(.N6E .361 2.357*WT 
WAIST    r TR-C!"FHAL"N .393 3.<*69*WT 
WAIST   CIR-Ct-FH/SIT .606 3.448*WT 
SUTT3CK   CIrCL'MF"C: .932 2.574*WT 
9UTTCCK   ClhCUK/SIT .89° 3.955*WT 
VERTICAL   TRUNK   CIR .357 2.269*WT 
VERT   TRUNK   CIP/SIT .814 1.91G*WT 
UPPE^i   THIGH   CIRCUM .697 2.09fr*WT 

MULTIPLE   RIGP.ESSION   nOUATION 
WEIGHT   IN   L3S     STATURE   IN   KM 

.J6i*HT 

.142*HT 

.254*HT 

. :5?*HT 

« 3 9 0 * H T 
. 133*HT 
.179*HT 
.325*HT 
.377*HT 
. 213* H-T 

f 
f 
f 

1 
i 
+ 

f 

3i6.°3 
1 :• c o. 4 3 
9&7.13 
69 9.0 2 
966.5C 
7 to.56 
66 3.81 
710.63 
613.45 
6 C 2 . 8 5 

S£   EST 
13.29 
31. 4 Si 
32.30 
33.19 
37.3d 
20.01 
29.40 
36.83 
40.34 
19.62 

UPOPO THIGH C/SIT 
Kv;iE CieCUfFZ-ENCt 
KNEE CIRCUI»"Ct/SIT 
CALF CIRCUfF/RIGHT 
ANKL: CIRCUMF"LNCE 

SCYE CIRCUPFERt NCc. 
3ICE = S C-tXTLNP/RT 
OICE^S C-FLEXEP/RT 
-:L3CU CIR-EXTcNOEO 
EL 30 4   CIRC-FLZXEC 

.914 
• t>-+ 6 
.655 
.8-11 
. b95 
• 742 
.556 
.81° 
.7 36 
.60? 

2.04 3*WT 
. A 1 Z ' 4 T 
.347*WT 
.946*WT 
.424*WT 
.932*NT 

1,07 2*WT 
.934*WT 
.556*WT 
. 4J+6*WT 

.193*HT 
. Q'J?*HT 
. 0 0 0 * H T 
•0 81*HT 
. 010 * H T 
. 015*HT 
.137*HT 
.112*HT 
.C21*HT 
.026*HT 

t 

t 

+ 

+ 
f 

f 

+ 
t 
4- 

566.4V 
— — -> • .* ^ 
24 6.65 
350.66 
lt.S.CC 
3 3 8.9^ 
3t 3.85 
354.71 
218.3C 
18 8.63 

17.31 
10.99 
11. 01 
13.62 
9.09 

18.63 
12.08 
12.96 
8.36 

13.94 

LOWE-   ARM   C-FLEXEC .717 
WRIST   CIRCU«F"tNCt .^39 
SLVE   L/SPINfc-SCYS .527 
SLtft:   L/SPINL-EL'30W .701 
SLVZ   L/SPINE-WRIST .739 
SMOULDt.R   LENGTH .359 
INTERSCYE .414 
INTE«SCYE    I-AXIHUM .655 
WAIST    FPOM-OMFH-N .584 
CROTCH   LGTH-Ck'FH"N .72s 

!6C*WT - ,023*HT +  2^0.41 
.239*WT 
. 4 3 E * W T 
.333*WT 
.424*WT 
.03b*WT 
.312*WT 
.°6e*WT 
.499*WT 

.009*HT 

. 0C7*HT 

.23o*HT 

.355*HT 

. 054*HT 

.072*HT 

.0 59*HT 

.058*HT 

117.76 
196.61 
173.97 
2C3.17 
5 6.24 

374.08 
36. 0.5 P 
214.11 

1.451*WT   +    ,025*HT    t       407.28 

11.01 
7.46 

15.38 
16.66 
21.60 
11.77 
34.25 
21.97 
17.97 
3C.54 

WAIST    rACK-CMPHL"N 
FOOT    LfNGTH 
FOOT    =.P-.ADTH 

3ALL-CF-F0CT   CIRC 
U-.1ULEOIAP   HROTH 
LAT"^   ^'ALLEOLUS   HT 
M£DML   MQLLuCLUS   HT 
HAN 3    LC:NGTH 
PAL"!   LFNGTh 
HANJ   9P/NETACARPLE 

. 6 3 4 

.69 3 

.537 

.534 

.54 7 

.4b? 

. k^U 

• 65^ 
. 5 3 3 
.49-+ 

.165*WT 

. 0 9 2 * W T 

.07 4*WT 
•252*WT 
.0 5 9*WT 
. 337*WT 
. G 3 9 * -^ T 
.028*NT 
.019*WT 
. 0*>c*WT 

.193*HT 
,114*riT 
.021*HT 
. C44*HT 
.U13*HT 
.P33*HT 
.G32*HT 
.C31*HT 
.043*HT 
.G16*HT 

90.29 
51,69 
47.4C 

126.56 
3C.26 

6.18 
21.93 
41.86 
27.9^ 
49.22 

13.93 
5.57 
4.26 

10.00 
3.20 
^.80 
5.09 
6.21 
4.56 
3.61 

H A NH C/M E T A CA R P A L L .539 
HAND ThICK/KETA-3 .271 
HE A3 C1

;
-:CUI

V
FERLMCL .423 

HEAD LENGTH .2 03 
H£Af) •} H - A C T H ,on5 

,178*WT + ,031*HT + 130.12 7.90 
.021*WT + .003*HT * 18.91 2.01 
.23t*WT + ,026*HT ¥ HP?.6C 12.92 
,037+WT + .017*HT + 153,61 6.45 
,fl82*WT - .003*HT f 147. C6 5.16 

Weight in pounds.  All other values in millimeters, 



•"ULTIPL 
rf     ANTH?OHC*rTcIC 

^EGRESSION   EQUATION   rC^   PREDICTING   KENS 
'UMLNSIONS   FROM   BOOY   WEIGHT   AN3   SITTING   HEIGHT* 

VARI A 
WEIGH 
HUGH 
CERVI 
AiXO-1 
RAH I A 
STYLI 
OACTY 
SUPRA 
NIPPL 

WAIST 

T 
T (S 
CALV 

ICN 
Li H 
OK H 
LICN 
STER 
t HE 
HT- 

HE 
El 
£ r 

H 
NA 
IG 

OM 

T'J- 

EIG 
IGh 
GHT 
GMT 

riG 
LE 
HT 
FHA 

! ) 
HT 
T 

HT 
HGHT 

LION 

ILIOCRISTAU HT 
JUTTOCK nEIGHT 
TROCHANTERION HGHT 
GLUT£AL FURROW HGT 
CROTCH HEIGHT 
PATELLA TCP HEIGHT 
KNEE CIJ,C HEIGHT 
FI3ULAR HEIGHT 
CALF HEIGHT 
ANKLE HEIGHT 

SITTINb HEIGHT 
CYE HEIGHT/SITTING 
MlOSrlOtLOrTR HT/SIT 
ACp(HION H"GhT/SIT 
EL90W HE ST HGT/SIT 
KNEE H^IGHT/SITT"G 
POPLITEAL HGHT/5IT 
BUTTOCK-KNEE LNGTH 
9UTT3CK-CCFLITEAL 
SHOULC-P-ELPCW LTH 

ACRO-UGN-BACIALE L 
ELBOW-WRIST LENGTH 
RAOI ALL-STYLION LH 
EL10*-G^IC LENGTH 
THUMI-Tio RFACH 
THUM3-TIF R"CH/XTn 

SLEEVE INSEAM 
IIACRGNIAL 9REAOTH 
-1I3ELTCID apEADTH 
CH-'ST ••9r"ACTH 

WA 
HI 
HI 
EL 
F" 
KN 
CH 
NA 
•>.U 

I'M 

T r-!GTH-C^PH"fj 

3 R I A 0 T h 

3R-AOTH SITT"G 

1 t- •'•: D T H G 0 r: E / R 
t-F"A5l r>R"CTH 
E--"dTH EONE/R 

T DEPTH 
T [ EFTH-U*lFH"N 
3C" j-cTh 
H CLEARING' rif 

Weight in pounds. 

IS 
P 

p 

HO 
AR 

-. s 
IS 
IT 
IG 

i. 0 3 C 

,oQ6 
.763 
• 7 5H 
. 7b 3 

.722 

. 6 8 2 

.769 

.70S 

.60b 

.oil 

.537 

.512 
,L3H 

.53 7 

. 5ui+ 

• E 26 
.^72 
.287 

MULTIPLE -EGRESSION EQUA 
WEIGHT IN L15S  SIT HEIGHT 

OOQ*SIT HT + 

1. C 
.9 

a 

. 5 

• o 

3 0 

77 
23 
6 3 

18 
92 
^6 
75 
Q5 

.^7q 
,497 

.ri2 

.L35 

.Hi 5 

. 3 0 1 

.76 2 

C -7 

. 5 u 

. u:5 

.72 

. 6 5 

. 79 

.0.3 

. 79 

All 

i. 0 u C * W T + C 

,559*WT +1 
. 6 71 * W T + i 

.76 3*WT +1 

.629*WT + 

. H57*WT + 

.J77*WT + 

.725*WT fl 

.53C*WT + 

. U 3 6 * A T + 

.736*WT 

.612*W T 

.505*WT 
.H6^*NT 
. 37 3*WT 
.3L9*WT 
. 3 5 C * W T 

. 2 « H * W T 

. ? 9 C * W T 

.05£*WT 

J 'J 

J2 
17 
19 
01 
H4 

i: 
72 
61 
19 

C*WT 
3*WT 
8*WT 
(4*WT 
3*WT 
b*WT 
3*WT 
6*WT 
3*WT 
3*WT 

. 19 2*WT 

.179*WT 

.13 9*WT 

.18 6*WT 

.527*WT 

.53c*WT 

. 1«+9*WT 

.335*WT 
1.0ll*WT 
.813*WT 

1.05 8*WT 
. 7G9*WT 
.95H*WT 
. 05 9*WT 

1. <+16*WT 
. 11 r * w T 
.795*WT 
. 91C* A T 
. <J7 9*WT 

+ 
+ 
+ 
+ 
+ 
+ 
+ 

+ 
+ 

+ 1 
+ 

+ 
4 

+ 
+ 

+- 
+ 

+ 
+ 

+ 

+ 
t 

WT   - 

55*SIT HT 
133*SIT HT 
0^1*SIT HT 
8 3«*SIT HT 
71-4*SIT HT 
6GH*SIT HT 
n3n*SIT HT 
959*SIT HT 
726*SIT HT 

5 9L*SIT 
«* 5 3 * 31 T 
516*SIT 
H '+ i * SI T 
H77*SIT 
2 70*SIT 
263*SIT 
2<tt»*SIT 
192*SIT 
0^1*SIT 

HT 
HT 
HT 
HT 
HT 
HT 
HT 
HT 
HT 
HT 

09i*SIT 
695*3IT 
b72*SIT 
H59*SIT 

257^311 
311*SIT 
109*SIT 
0 93*SIT 
1 3 a * S I T 

170*SIT 
i38*SIT 
111 * S I T 

177^SIT 
356*SIT 
396*313 
273^SIT 
111*SIT 
C87*SIT 
lOb^SlT 

165*SIT 
f .H'SIT 
0 53*SIT 
C2U^SIT 
255*SIT 
C3i*SIT 
166^SJT 
2 3 9 * SIT 
1^*511 
Oil*SIT 

-t 

1 
4 

4 

4 

+ 
+ 
t 

+ 
+ 
+ 
+ 
4 

4 

• 

+ 
4 

TION 
IN   M 

j . 

Mil. 
3^8. 
3nb. 
233. 
121. 
H3. 

3 62. 
3C6. 
312. 

0J0*SIT   HT   •» 
HT 
HT 
HT 
HT 
HT 
HT 
HT 
HT 
HT 

HT 
HT 
HT 
HT 
HT 
HT 
HT 
HT 
HT 
HT 

HT 
HT 
HT 
HT 
HT 
HT 
HT 
HT 
HT 
HT 

4 
+ 
+ 

+ 

4- 

4- 

4- 

+ 
4 

4 

+ 
t 

+ 

+ 

+ 
4 

4 

4 

+ 
4 

4 

+ 

+ 
+ 

0 '3 
8G 
i»A 
C4 
0 0 

24 
'+7 

62 
3 -j 

£•19. 26 
vS73. 2 7 
371.56 
319.32 
341.94 
213.57 
193.75 
161.65 
126.37 
51. 99 

U. 0 0 
16. 53 
32.75 
43. 37 

17 3.64 
231 
129, 
376, 

74 
7 3 
5b 

3C5.82 
151.35 

137.33 
14G.71 
132.29 
154.69 
379.63 
HE3.4 0 
205.42 
246.22 
3 6 3 . C 3 

265.03 

279 
225 
261 
33 

535 
51 

262 
263 
221 

. 19 

. 5 3 

. 24 

. GS 

. 33 

.40 

. 3-r 

. 10 

.72 

. 33 

SE 
0 

3b 
37 
37 
29 
27 
25 
?S 
3 6 
3 7 

EST 
. 00 
.c3 
. 55 
. 7 3 
.50 
. 2 4 
. 71 
. 13 
. 39 
.47 

39 
27 

37.97 

3 7.04 
36.66 
3't, 
36. 
21. 53 
20. 86 
19. 15 
19.60 
11. 01 

0. 00 
11. 05 
13.19 
16.21 
21.54 
19.59 
19. 50 
20.58 
21. OH 
1 H . 7 3 

In. 92 
12.22 
12.65 
13. 87 
34.77 
HO.20 

23. U2 
17. 04 
15.32 
13.72 

11. 50 
11. 06 
11. SH 
3. 16 

25. 87 
3. 40 

11.61 
13. 02 

11.15 
8. 40 

other values in millimeters 



•MJLTiK-i.; 
A JTH ?0fCMLT<- ic 

. J iSICN   EQUATION   FC\<   PRE 0 ICT I NG   MENS 
I3I0NS   FROM   EGJY   WEIGHT   AND   SITTING   H£IGHT* 

MULTIPLE   F EGRESSION   EQUATION 
VARIABLE 
NECK CUC -f-'AXJNU.v 

SHOULCL- CIRC'Jf'Cr 
CM:^T CIPCUhF"cNC_ 
WAIST CIR-CrFHAL*'N 
WAIST CIR-OKhH/SIT 
BUTTOCK CI-CUNF"C^ 
1UTT0CK CIRCGM/SIT 
VERTICAL TRUNK CI* 
VERT TRUNK CIR/SIT 
U3PE3 THIGH CIPCU-1 

UPPE< THIGH C/SIT 
KT : U .v F _ P , 
KNEE CIRCUK"CE/SIT 
CALF CIRCUPF/RIGHT 
ANKL£ CIRCUHF"ENC£ 
SCYE CIRCUMF-RtNCE 
nICEJS C-EXTENC/RT 
3ICEPS C-FLFXcD/RT 
EL-JO* CIR-EXTENDEG 
EL'IC-J CIRC-FltXEil 

LOWE < >FLEX£D 
WRIST   CIRClCF"ENCE 
SLVE    L/SPINF-SCYE 
SLVE   L/SPINE-EL90W 
SLVE   L/5PINP-WRI5T 
SHOU.UL-:   LENGTH 
INTE3SCYE 
INTE <SCYE   MAXINU.i 
WAIST    FRONT-C^FH"N 
CROTCH   LGTH-CM':H"-J 

WAIST    uACK-OMPHVN 
FOOT    LtNGTH 
FOOT   BREADTH 
9ALL-CF-FCCT   CIRC 
TI-MILLEOLAR   RRHTH 
LAT"L    fALLfCLUS   HT 
K\~0"~   MALLECLUS   HT 
HAND   LENGTH 
DAL"''    LENGTH 
HA MO    T/^ETACARPLE 

HAND O/M'ITACARPALE 
HAMD ThlC</t-:n A-3 
VZC2 CIRCUfFLRENC'c 
HEAJ LENGTH 
H " A 0 \ic •: A C T H 

- WEIGH!    Ii- L F3S     SIT   H EIG HT Ih   VM SE   EST 
.7 J>« . 6bc*WT - .C56*SIT HT -t 32C.3u 13.53 
. J37 2.392*WT - .205*SIT HT • 953.19 31.33 
• D 6 Z> 2.324*WT - .5 29*3 IT HT + 933.24 31.36 
. r 93 3.391*WT - ,659*SIT HT • 9 01.37 33.27 
. 6 -j 5 3.36C*WT - ,7?6*SIT HT + 9ou.9a 37.45 
.=326 2. '+79* WT - .1&2*S1T HT + 7C6.76 20. SO 
.395 2.971*WT - ,263*3IT HT + 610.37 29.95 
,595 2.l*c*WT • .692*5 IT HT •i 476.63 31.92 
i 866 1. -> 3 u * ,-J T + 1 , r 13*SIT HT + 3 5 9 . H 3 3^,76 
.577 1.965*WT - . 2 7 4 * SIT HT + EC2.4J 21.23 

.80-3 1.935*WT - .26fe*SIT HT + so?.b7 18.67 

.;><•« . * 2 I '•• -1 T •+• . G 31-*SIT H T + ? ~t 3 . 01 1 1 . 0 J 

.8 35 . 8 5 6 * W T - . 0 17 * 3 I T HT *• 259.53 11.00 

. 7 a 3 .S92*WT - . .0 9 3 * S I T HT • 303.36 14.00 

.694 .^n^HT + . u07*SIT HT + 147.0 3 9.11 

.7 + 1 .575*WT - . 021*SIT HT + 333.96 18.64 

. 8 2 3 .983*WT - .167*SIT HT + 2Q3. 03 13.26 
.79? . 9 3 5 * W T - .129*SIT HT + 290.20 13.77 
."32 ,527*WT - ,CT5*SIT HT + 139.5 2 8.93 
. r> 9 9 . <-66*WT + . C31*SIT HT + 202.57 13. 93 

.714 . 53*«*WT - .0il*SIT HT • 215.23 11. 07 
• 59s .233*WT + »030*SIT HT f 107.9^ 7.US 
.529 . •+2fc*WT +• .G29*SIT HT + 163.62 15. 37 
.512 . 34C*WT + . 2 2 0 * S I T HT + 3C6.80 20.70 
.D-.2 .72C*WT • . 34^*SIT HT + 462.31 2 6.96 
.331 . 112 + WT t .G79*SIT HT + 73. 11 11.89 
.t-22 . 8 2 H * W T - .176*5IT HT + HG8.57 34. 11 
.084 .3 36*WT f .1G1*SIT HT + 3t7.13 22. 0J 
.633 . f+36*WT + .221*3IT HT + 122.41 17. 13 
.7?4 1.?73*WT + .136*SIT HT + 294.03 3 0.12 

. D 31 .149*WT +• .4-55*311 HT ¥ 13. 18 17. 33 
• 55b .177*WT + .125*SIT HT + 123.27 9. 83 
. ^ 9 >• .03 2*WT + .0 34*311 HT + 51. 6 0 4. 30 
.575 ,271*WT + . C69*SIT HT + 136.77 10.03 
. V3T .nbF*WT + .051*SIT HT + 32. 36 3.23 
.33 8 .cec*WT + .C37*SIT HT t 25.21 5.00 
. i+lt. . 0 4 £ * W T f .C57*3 IT HT + 23.99 5.12 
.4-95 .D39*WT +• .039*SIT HT i 92.6 0 7.1? 
.411 . 0r'2*WT f .047*SIT HT + 55. 85 4.94 
. s+3 3 .Q69*WT t .025*3IT HT + 52.47 3.63 

. 53 4 . i a e * w T + .052*SIT HT 4 134.38 7.93 

.276 .C21*WT + . 0 0 7 * SIT HT + 17. 37 2. 01 
,v2c .?36*WT + .Q55*SIT HT + 481.74 12. 90 
.296 .G59*WT + .C34*3 IT HT + 157.02 6.44 
. ? 5 5 . G 7 8 * W T - .]02*5IT HT + 143.96 5. 16 

* Weight in pounds.  All other values in millimeters, 

4-1 



i u _ i l r L. :.     f - >'' 

VlTH^CfCFTPIC 
>i\j'H   :'IU«UI:N   hu3.   PRtOIUIINt   HO'Mlf'S 

IIM-.NSICNS   F">0"-I   PO^Y   HLIGHT   AND   STATURc. * 

\ZA3IA3LE p WEIGHT    IN L3S      STATIK E    IN   fM SE   ESI 
WEIG <T i. •;• a D i. a o c * w T + C . o a 0 * H T t . Du 0.00 
STATJR: I . o 3 r 0 . J J C * W T + 1 .OJ0*HT - .Cl 0 . 0 c 
STATUS:,  y a x i *•! i M • •3'9 6 . 00 9*-IT + 1 .C0Q*HT t r'.cJ 3.62 
CEKVICAL-    Hf.'IGHT .37 7 , 39«-*WT + .334*HT - 5 3.7^ 11.65 
AC^O^.IAL   HEIGHT .95? . 192*^T + ,8H7*HT - 7 6.6-, 15.32 
SUDRAS7_RNa|_i   HGHT .97u .155*WT ( ,835*HT - 55.3^ 12.09 
3'JST   POINT   h-. IGHT .923 - . 15 9 * W T + .6 23*HT - 13 9. l r 19.<+6 
WAIST   HEIGHT .31'. . C 3 6 * A T + ,679*H7 - 10 2.6? 13.29 
A3")0'1INAL    EXT    HGT .3 99 -.17<**WT + .686*HT - 156.93 19.<+0 
TROCHAMERIC   HGHT . 852 .023*WT 4. .6 02*HT - 15 2.39 22.35 

13UTTCCK   HEIGHT .3*8 .C57*WT + .579*HT - 12H.C7 22.06 
GLUTEAL   FURROW   HGT .3.3: -.246*WT i .58i*HT - it 2.96 22.10 
TI3TAL:    HEIGHT .767 -.J22*WT + ,315*HT - 6 7.29 14.67 
CROTCH   HEIGHT .5 43 -. 373*WT + . 5 31 * H T - 16 6.66 21.26 
A'iKL:   HEIGHT . 3 j 'J - . " Z C * 1T + . C 7 C * H T - . 7 6 12.63 
L'\T'I   MfiLLECLUS   HT . U26 .C1C*WT + . C*3*HT f 1.33 6.31 
SITTING   HT,RELAXED .75Z .G96*WT + . 4 10 * H T •f 166.51 20.21 
SITTING    HEIGHT .603 .1U7*WT + .t+01*HT f 167.35 18.83 
£Y=.    HEIGHT,SIT TING .7*0 . 1 4 2 * W T + .333*HT f 1A it. 16 20.57 
NUSHCCLOER    HT,SIT .729 .25 9*WT + .273*HT t 9 ^ . 6 6 lo.l9 

WAIST    HGHT,SITTING .452 .2^9-WT t . 0 8 Q * H T + 72.25 15.47 
-L30^   '"'MSI   HEIGHT .213 .1J7*W1 + . 0 6 3 * H T *- 10 3 . 6 9 24. 05 
P0?LIT;AL    HFIGHT .723 -.Q?7*WT + .229VHT t t-1.96 12.76 
TJTTCC«-POFLIT"L   L .71? .CC5*WT t .223JfHT t i-6.59 19.66 
9UTTCCK-KNCE"   LKGTH .533 ,631*WT + .2<4U*HT t 97.77 14.33 
ac^OHlCN-RAClALE   L .726 .076+WT + .135*HT + .36 11. 15 
xAJiaLL-STYLICN   L . £ 3 6 .  C24*WT + ,lt«3*HT - 9.3G 10.20 
T H *J N 3 - T ID   REACH .655 ,289*WT + . 3 7 5 * H T t 97. 05 29.30 
TH Jw3-TIP,;XTrh!OED ,u22 .396* <A T + ,^39*HT 4 76.9H 38.19 
OJIRHEZ?   REACH . 557 .225*WT + J ..131*HT f ^8.59 H4.69 

NECK   CIRCL't-FERtNCF .582 .58 2*WT + . 003*HT +- 257.91 13.63 
SHOULTfR    CIPCUKFEK .6*5 2.84 3*WT - .133*HT t 657.H7 27.46 
CHEST   CIRC    AT   SCYE .519 2.7 0 6*WT - ,157*HT +- 752.5C 28.47 
3'JST   CIRCUMFERENCE .5 2^ 3.17 9*WT - .2?'+;;'HT f 655.65 32.33 
CHEST   C   BELCH   b'JST • 60 b 2,6:8*WT - ,150*HT T 65^.7^ 28.83 
WAIST   CIRCUMF^KNCc . 6u-j 3.1ib*WT - .2Gi+*HT t 616.52 29.21 
a3TO^lNAL   EXT   CIRC .321 4.064*WT - ,3C1*HT f 626.51 Ml.55 
HIP    : - 7 " " P L V.   WAIST . 9 G .5 3.3C.4*WT - .l^S^HT t" 7f6.M6 24. 02 
HIP   :-o"»BLV   WAIST . 895 3 . 31 3 * A T - .lSS^HT + 7 5 6.36 26.81 
uDi;:t T^IGH cif-cuN .367 ?.431*WT - ,178*HT +• 527.67 21.00 

<\i :'r.  CISCUMF&RLNCE .52? 1.17C*WT - .C26VHT t 25c.69 12.92 
C^LF    CIRCUf,    RIGHT .763 1.125*NT - . C55*HT * 267.29 ia.53 
A'KL :   CICCUI*FEFNCE .5 33 .*37*WT + .C12JfHT + 136.15 10.33 
VERTICAL   TRUNK   CIR .622 2.fcHt*WT f .319-HT f 691.15 39.15 
VERTICAL   T RK   C,SIT .611 2.07 2*WT + .H36*HT f 5 2 9.70 38. 3ft 
3UTTCUK   CISC,    SIT .912 3.'33M*'IT - .1H3*HT f 77H.2V 25.00 
SCYE    Ci^UrPr-LNC_ .776 1.121*WT - .C26J!lHT f 270.36 14.37 
AXILLARY   A'<f   CIRC . S9 0 1.*9Q*WT - . m 0 * H T t 3 2 5.20 12.32 
3IC:2S   C, r:LAX- :, * . C71 1.4G4*WT - ,153*HT + 3?fc.9t» 11.2D 

3ICE3S   C,FLEXEL,    R .665 1.40C*WT - .IHI^HT f 321.93 11.53 

*  Weight  in  pounds.     All  other  values   in millimeters. 



• 

TJLTl=Lr.    Pf.G'.iSSlOh    £QUAT10N    F0=    PRCDICTING     KnAr'o 
»ANTH<CFCM"TkIC    01 '•'*. N 3 10.IS   FRCM   P00Y WLIGHT   AND   STATUTE* 

MULTIPLE. RLGRESSION   ICUATION 
VARHRLl                                      f* WEIGHT    IN LBS     STATJRE IM   M 5=   EST 
TL9CH   CIPC,    FLCXrrP         .^60 .53C*WT +   ..J*4*HT    f 130. H9 14.45 
FO'elRH   C,   It-.LAXC?         .323 .746*WT -   .039*riT   * 2.l'd,Qn 7.o5 
FCKSARP   Hi    FLL'XEO           .790 .757*WT -   .038*HT    • 211.29 9.32 
WRIST   CIRCUfFcRNCi.         .658 .242*WT f   .C16»HT   + F9.47 J.36 
3IAC-WIAL   L--1FASTH         .545 .3<*£*.JT f   ,rj7?*HT   f 195.1? 13,75 
5IOELTCIJ   :2KEAL'TH           .311 1.241*WT -   .056*HT   + 368.33 13.53 

CHEST   PhtACTH                      .71". . S 9 C * W T -   .042*HT   * 235.P7 13.49 
•3UST   PT-3LST   PT   ER         .593 .617*WT -   .C36*HT   + 115.86 12.40 
HAIST   P = E"ACTW                      .773 ,965*WT -   .C36*HT   + 176.76 12.27 
HIP    3RtADTh                             .774 l.G91*WT -   .032*HT   • 2C2.6C 14.04 

THIGH-THIGH   3R,SIT        .811 1.577*WT -   .113*HT   t 372.4C 16.74 
HUMERAL    3"-irACTH,    R          ,»8S . 072»WT +    ,P14*HT    f 29.CS 2.46 
F£MO<AL   ii^EACTH,    R         .t.96 .116*WT +    .03^*HT   • £2.93 3.92 
CHrST   rrPTh                           i77Cl l.oi2*WT -   ,07o*HT   + 23C.77 12.32 
WAIST    DrFTh                           .773 . •<£' 2* IT -    . C7b*HT   + le 2. '-o 10.60 
A3D0MIMAL    EXT    rDTH         .630 1.2l3*WT -    .105*HT   + 22M.95 11.81 
9UTT0CK*   DEPTH                      .836 l.Q2i*WT -   ,079*HT   f 210.19 9.33 
THIGri   CLEARANCE                 .71* .51C*WT +   ,C15*HT   + 35.29 6.74 
SHOULOt.r!   LENGTH                 .377 ,.066*WT +   .P52*HT   + 53.35 9.46 
NECK-3UST   FCIWT   L            .574 .ol(-«41 -    ,018*HT   *• 196.12 15.47 

STRA3   L-NGTh                         .63* 1.592*'HT -   .0?3*HT   t 466.61 29.64 
INTcSSCYE                                 .546 .391*WT -   .055*HT   »• 325.79 23.44 
INTE3SCYE,    hAXI^UH         .55? 1.311*WT +    .i?s4*HT   t 29^.19 27.30 
9ACK   CURVATURE                   .ol5 1.235*WT -   .C62*HT   + 3f4.4l 24.07 
HAIST    HOCK                               .536 -,«25*MT +    .22?*HT    * 52.11 17.96 
ANTEUO-:   WAIST   LTH         .-.,23 .354*WT +   .C97'"HT    f 133.48 ID.67 
SLILVt   INSEAM                       .71a -.13fc*WT +    .311*HT   - tC.Cs 16.36 
SDIN£-TO-SCY:    LGTH         .431 .333*WT *    .GIQ'HT    * 145.78 12.24 
SPINi-TO-cLPCW   LTH         .722 ,419*WT *•    .211*HT    * 132.46 16.65 
SPIN=-TO-WRIST   LTH         .732 .4b^*WT +    ,352*HT   * 167.2C 20.69 

.606 .051*WT +   .C39*HT   + 33.77 7.63 
,*57 .070*WT +   ,ri4*HT    f 43.46 3.46 

ENC£         .£09 ,23C*WT +   .0?1*HT   + 119.37 7.31 
.712 ,13£*WT +   .110*HT   + 45.C6 7.92 
.429 ,055*WT +   ,017*HT   • 5C.3S 4.50 
,3?<r ,077*WT +    .f,25*HT   + 13^.26 6.35 
.290 ,109*WT -   ,C03*HT    *• 135.41 5.69 

H^AD   CIcCUNFE;Rt NCL         .423 ,31C*WT +    .044*HT   + H38.21 Is.69 

*  Weight  in  pounds.     All  other  values in millimeters. 

HAND L -" N G T H 
HAND cr.EACTH 
HAND CI r C U f F 
FOOT L ^. K b T H 
FOOT 3RFA0TH 
H:AO Li NGTH 
HEAD •J-.LAOTH 



M £ IG i T 1. J 
STAT'JRt 
STATUS: ,    Ma>lM|i ; 

Cc'?V ECAL_    Hf lot- 7 
ACR0*,IAL    HEIGHT 
SU^RASTERNALE   MGHT 
VJ3T    FCINT    HEIGHT .o 
WAIST   HEIGHT .6 
A3C01INAL.   cXT   HGT .5 
TROCHANTERIC   HGHT .5 

JO 
ia. 
20 
^n 

65 
75 
90 
5 j 

89 
53 

MUL 
w:-' i G 

1*03 
.69 
.69 
. n 
• 36 
. ei 
• 5* 

.72 

II 
HT 
G* 
"** 

2 * 
5* 
r* 
4* 

1* 
2* 

REGRESSION   EQUATION 
IN   L"S      SIT   HEIGHT 

W T   +C«000*SIT   HT   + 
+ 1.S4?*SIT 
+1.35i*SIT 
+i.ii7*sn 
•H.C<t3*SIT 
+1.0 4Q*SIT 
+    ,971'SIT 

WT 
WT 

HT 
WT 
WT 
WT 
WT 
WT 
WT 

•    .680*SIT   HT 
+    .67n*SIT 
+   .50Q*SIT 

HT 
HT 

HT 
HT 
HT 
HT 
H 
HT 
HT 

+ 

+ 
-i 

4 

+ 
t 

\ 
+ 

IN   *K 
• J 0 

333.91 
362.6 0 
337.97 
315.6? 
326.38 
232.39 
329.0 2 
313. 10 
3C6.73 

SF.   EST 
j • 0 0 

3 «f • 5 it 
3<t. 46 
2'i.% 

3 5.12 
33.42 
37. 72 
3 4.13 
35.75 
35. 26 

3UTT0CK   HEIGHT .5 52 
GL'JT£A|_   FURROfc    HGT .477 
TIBIALt   HEIGHT .502 
CROTOH   HEIGHT . t:2 3 
MKL1   HEIGHT ,22'J 
LAT"l   f-'ALLECLUS   HT .3*7 
SITTING   HT,RcLAX=!0 . 9o8 
SITTING   HEIGHT 1.Q3C 
_YE   HEIGHT,SITTING .92? 
."IIDSHCULD'P   MT,SIT ,c,6^ 

WAIST   hGHT,SITTING .573 
EL9CN   REST   HEIGHT .553 
POPLIT; AL    HEIGHT ,t47 
l3UTT3CK-POFlIT',L   L .5oS 
SUTTCCK-KNfct   LNGTH .7J- 

ACROilCN-KADIBLE   L .517 
RADHlt-STYLICI    L .438 
THJM3-TIP   RcACh .431 

'THUMa.-TIP,EXTENDED .1*39 
OVERHEAD   REACH ,652 

,77C*WT + .439*SIT HT + 346.23 34.72 
. 471*WT + .*t37*SIT HT 4 292.67 3 4.81 
. 354*WT   +   ,2 50*SIT   HT   4      16G.52     2C.55 
. a 5 C * W T 
.0ou*MT 
. 04 0*WT 

-.C37*WT 

.433*SIT   HT 294. C3      34.35 

J J L 
lWT 

.00 3*WT 

.15?*WT 

.lol*WT 
-.197*WT 

.26C*WT 

.35P*WT 
i.G3 6*WT 

.287*WT 

.2C?*NT 

.74G*WT 

. gifi*WT 

• .'3 75-'-SIT 
+ .051*SIT 
+1.003*SIT 
+1. co o * s i T 
+ .894-SIT 
+   .701*5 IT 

HT 
HT 
HT 
HT 
HT 
HT 

+ .264*SIT HT   - 
+ .H73*SIT HT   - 
+ .166*SIT HT   + 
+ .C56*SIT HT   + 
+ .105*SIT HT   + 
+ .158*SIT HI   + 
+ .111*SIT HT   + 
+ ,294'SIT HT   + 
• ,s33*3IT HT   + 

1.2b7*WT   +1.343*SIT   HT   + 

4 2 . I v 
18.59 
1C. 31 

. 0 0 
28. 89 
39. 15 

12.67 
153.02 
233.36 
316.17 
356.71 
136.32 
112.36 
395.02 
360.50 
681.62 

13.21 
5.51 
8. 13 
COO 

11.43 
12. 33 

14.21 
20.43 
16.64 
22. 71 
18.74 
13.91 
12. 30 
33. 93 
42.56 
64.89 

NECK CIRCUMFERENCE 
SHOULD-c CIRCUHFER 
CHEST CIRC AT SCYE 

9UST CISCUr'FiRiNCt 
CH EST C 3ElCfc t:UST 
WAIST CIRCUMFEPNCE 
A3DCHINAL EXT CIRC 
HIP Z--"'"r.L^ WAIST 

H1p J-C—;JL^ WAIST 

'J°P:. i    THIGH   CIFCUM 

.534 

. 3>41 

.812 

.Bio 

.302 

.345 

.309 

.3 97 

.637 
. S35 

2.7 
2. 6 
3. 0 
2.5 
7. G 
3.3 
3. 1 
3.-? 
2. ? 

5 ? * W T + 
61*WT - 
u 0 * W T - 
62*WT - 
3 5*WT - 
55*WT - 
56*WT - 
81*WT - 
11* WT - 
5***WT - 

*s: 
.190*SIT 
.214*SIT 
.3A2*SIT 
.235*SIT 
.362*SIT 
.4 06-SIT 
.19^*SIT 
.108*SIT 
.235*SIT 

HT 
HT 
HT 
HT 
HT 
HT 
HT 
HT 
HT 
HT 

239.43 
815.0b 
694.63 
8o0.3C 
621.70 
592.93 
713.13 
697.14 
623.65 
456.6o 

13.61 
2 7.73 
28.97 
32.93 
29.10 
29.32 
42. 80 
24.71 
27.79 
21. 91 

KN1.E CICCUT FER.. NCE 

JALf7 Cl&CUM, RIGHT 
flNKL: CIRCUMFERNCE 
VERTICAL T?UNK CIP 
\Ji IT I CA'„ TSK C,SIT 
"5'JTTCCK CIRC, CIT 
SCYt CI'-CU,VF"-L\'C:. 
AXlL^ArY    A-f-    CIRC 
:-HCr;:s o,RELAX; n,-: 
~M'2C. = S   C , F L E X E I , R 

92C 
7 55 
6 31 
671 
o76 

, 9 u 6 
777 

• c ?0 
3!6 

1.14H*WT 
1.362*WT 

. 41 c * W T 
2 . 411 * W T 
1. 3 8 5 * W T 
3.434*WT 
1.10 2»W7 
1.279*WT 
1.293*WT 

- .027*SIT HT + 
- .045*SIT HT + 
+ .049*SIT HT + 
+ .924*SIT HT + 
+1.113*SIT HT • 
- .125*SIT HT + 
- .033^SIT HT + 
- .174*SIT HT + 
- .199*SIT HT + 

33  1.30l*WT - ,192*SIT HT 4 

240.37 
246.03 
116.22 
446.66 
3 C 3 • 9 3 
670,31 
259.24 
260.72 
262.0 4 
2bo.4o 

12.95 
14.74 
10. 31 
33.71 
31.bl 
25. 80 
14. 40 
13. 39 
12.51 
12.65 

* Weight in pounds.  All other values in millimeters, 

47 
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AN 
f-'iLir'Li >;G;.-.SSION FQUATION FOF PREDICTING WGMANS 

TH?OPC^*T,..IC   OI««N«ION< FROM   fOOY   WfclGHT   AMD   SITTING   H! IGHT 

VA?I i.-»L-.. < 
". L ' 0 v   C I •< C ,   F L i X - D . y 7 b 
FQxZARt-.   C,    r-.Li'X"r; ,c»14 
FCKFARI   c,  FL-. VO . :as 
WRIST LIRCU^FERMCE .639 
IIAC^CMAL  C9EADTH .322 
3i9Fu rciu OF^A^TH . •:,-:• 3 
CHTST    ?:-;FACTH .70M 
9UST    PT-9US1   PT    39 .JOC 

WAIST    :L.CAC7H .775 
HIP   3READTH .77 0 

MULTIPLE   REGRESSION   FClUAT 
WEIGHT   IN   L^S      SIT   H£IGHT 

. 719' 

.762 

NT 
Al 
HT 

• 2«»e»WT 
.339*-IT 

i.196*WT 
.852*HT 
. 614*WT 
.963*WT 

1.922*WT 

+   .0 19*311 HT   + 
- . C5l*SIT HT   + 
- . C5 3*3 IT MT f 
+ . 0 34*SIT HT < 
+    .0 98*SIT HT   + 
- . 091*SIT HT   4 
- .0*7*SIT HT   + 
- .C7?*SIT HT   + 
- .073*SIT HT + 
+   .J03*JIT HT   + 

ICN 
IN   M 
162, 
167, 
197. 

69. 
22^. 
343. 
211. 
It9. 
181. 
213. 

y 

^3 
'55 
1 o 

2 4 
4 7 
9B 
9 3 
53 
32 

S3   F3T 
14.5* 

8 . C 0 
9.41 
•3.33 

1 7.93 
13.71 
13.59 
12. 33 
12.24 
14.13 

THIGH-ThlGH    9?,SIT .757 
H'J'-IE-^AL   9 3EACTH,    R .177 
FEMCHAL   '3R6ACTH,   R .49s 
CHEST   CEPTH .7o7 
H A IS T   r iP T h .705 
A900MICAL    "XT    DPTH .823 
3UTTCCK   D3FTH .62 5 
THIGH   CLEARANCE .714 
SHOULCFR   LENGTH .733 
NECK-FUST   FLINT   L .373 

1.424*NT   -    .Q30*SIT   HT   +      269.31 
379*WT 
119*WT 
93 6*WT 
3 5 z * W T 
17 4*WT 
977*WT 
55l*4T 
131 * W T 
fc4C*WT 

,G?3*SIT 
.0 15*3 IT 
,139*SIT 
.124*3 IT 
,173*SIT 
.113*SIT 
.012*SIT 
. 0 73*SIT 
.013*SIT 

HT 
HI 
HT 
HT 
HT 
HT 
HT 
HT 
HT 

31.80 
•33.3 0 

222.24 
lo7. 17 
211. 
loo. 

6-+. 
71. 16 

162.00 

1+3 
19 
74 

2.K1 
3. 92 

12. 39 
1 0 • 7 3 
11.99 
10.11 

8.77 
9.61 

15. 49 

STRAFL'NGTH .636 1.4 8 6 * W T 
INTERSCYE .539 . 84<**WT 
INTi^STYr,    MAXIMUM .556 l.J29*WT 
3ACK   CURVATURE ,61C 1.137*WT 
WAIST    f'ACK .c57 -. 031*WT 
ANTE?IC'-'   WAIST    LTH .^79 .312*WT 
SLtE'7"   INS? AM .w3^ .192*WT 
SPINI-'T-SCYc   LGTH ,432        ,332*WT 
SPINt-TC-rLL'CW   LTH .624        ,62l*WT 
3DIN£-TC-'/JG JST    LTH .623 . 84t*WT 

+   ,063*SIT 
-   ,C63*SIT 

,L72*5IT 

.077*SIT 

.467*SIT 

.249*SIT 

. 2 4 8 * SIT 

.0 21*3 IT HT 

.222*SIT HT 

.311*SIT   HT 

HT 
HT 
HT 
HT 
HT 
HT 
HT 

t[4.74 
297.23 
3 C1. C b 
336.39 

9. 03 
62. 72 

2L4.69 
143.23 
263.37 
421.49 

29.60 
20.56 
27.32 
24. 13 
16.70 
15. 95 
22. 08 
12. 24 
13, SO 
25.95 

HANO LLr.GTu .464 ,136*<IT 
HANG (3 -.- f. A D T H .439 . G S G * W T 
HAND CI^CUfF^R-NO: .^03 .2«*3*WT 
FOOT LtNGTH .592 .23f*WT 
FOOT 9PEACTH .43^ .1Q2*WT 
HEAO LENGTH .337 .091*'IT 
HEAD OF~ACTh .29 0 .103*WT 
H£AO CI*CUfF3RENCL .419 .333*WT 

* .091*SIT HT + 88.67 8.^9 
+ . 119*31T   HT + 49.0 3 3.50 
* . C3Q*SIT HT + 126. -j3 7.8 4 
t .122*SIT HT + 106.42 9.09 
+ .C17*SIT HT + 61.32 4,55 
+ ,C36*5IT HT + 141.32 6.39 
- ,001*SIT HT • 132.62 3.69 
+ .Co7*SIT   HT + 446.97 14.74 

Weight  in pounds.     All other values  in millimeters 
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